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Lundberg, H. Bergsingenjér. 18. 740 Dominion 
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Lundegren, Alf, Fil. Dr, 28. Folkhégskolan _____- Malung. 
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Lowenhielm, H. Bergsingenjér. 12. Langnis __.-- Tjarnas. 


*Madsen, V. Fil. Dr, Direktér fér Danmarks Geol. 

mencleresmoO.e  Kastanievess 10. 32 292 oe oe. K6openhamn. 
Beeemellex yelli-Kaptens. (2200222. at ogee nie Djursholm. 
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Trondheim. 
Haarlem. 
Helsingfors. 


Uppsala. 
Helsingfors. 
Malmé. 
Djursholm. 
Persberg. 
Morgongava. 
Uppsala. 
Schaffhausen. 
Jénkoping. 
Stockholm 6. 
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Wickman, Ake, Ryttmistare. 21. Gen. Lit. Anst... Stockholm. 
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Zenzén, N. Fil. Lic., aieeisicientt 04. Riksmuseum Stockholm 50. 
*Zettervall, S. Civilingenjor. Deas, aA uence ner a Pree 
Peeenormann, EK. Fil. Dr, Professor.. 98. Invaliden- 
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Aberg, Marta, f. Rubin. Fru. 94. Skaneg. 51-.. Stockholm. 
Akerblom, D. Fil. Mag., Laroverksadj. 13. Kunesg. 12 Hudiksvall. 


Alund, V. Jaigmastare. 10. Karlavagen 78 ........-- Stockholm. 
Sra Olot, fils Lic. Dr Ing.. 2552.--....-2-2.---2-- Boliden. 
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Geologiska Foreningen 


éverlimnar sina Fwérhandlingar till foljande institutioner, for 
eningar, sallskap. 


Stockholm. K. Jordbruksdepartementet. 
K. Ecklesiastikdepartementet. 
Jernkontoret. 
Sveriges geologiska undersdkning. 
Statens meteorologisk-hydrograjisk anstalt. 
Statens skogsférséksanstalt. 
K, Kommerskollegium. 
K. Vetenskapsakudemien. 
Riksmusei zoo-paleontologiska avdelning. 
Riksmuset mineralogiska avdelning. 
Stockholms hégskolas geologiska «nstitut. 
Stockholms hégskolas mineralogiska institut. 
Stockholms hégskolas geografiska institut. 
Tekniska hégskolans bibliotek. 
Tekniska Hégskolans Inst. for vagbyggnad ete. 
K. Vitterhets-, historie- och antikvitetsakademien. 
Svenska Sédllskapet for antropologt och geografi. 
Svenska teknologféreningen. 
Svensk botanisk férening. 
Svenska skogsvardsféreningen. 
Svenska turistféreningen. 


Géteborg. Géteborgs hégskolas geografiska institution. 
Jiénképing. _ Svenska mosskulturforeningen. 
Lund. Geologiska institutionen. 

Geografiska institutionen. 


Uppsala. Universitetsbiblioteket. ; 
Geologiska institutionen. ' 
Naturvetensk. studentsdllskapets sektion for geologi. 
Geografiska institutionen. 
Paleontologiska institutionen. 


Aas. Norges Landbrukshéjskoles Bibliotek. 
Adelaide. Royal Society of South Australia. 
Albany. New York State Library. 

Baltimore. Maryland Geological Survey. 

Basel. Universitatsbibliothek. 

Bergen. Bergens Museum. 


Berkeley. University of California. 


Berlin. 


Bern. 
Bonn. 
Bordeaux. 
Bremen. 
Breslau. 
Bruxelles. 
Budapest. 


Buenos Aires. 


Buffalo. 
Bukarest. 


Caleutta. 


Cambridge. 
Canton. 
Chapel Hill. 
Chicago. 


Cleveland, Ohio. 
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Preussische Geologische Landesanstalt. 

Deutsche Geologische Gesellschaft. 

Gesellschaft fiir Erdkunde. 

Gesellschaft naturforschender Freunde. 

Geologisches Institut der Universitat. 

Naturhist. Verein d. preuss. Rheinlande u. Westfalens. 
Société Linnéenne. 

Naturwissenschaftlicher Verein. 

Geologisches Institut der Universitdt. 

Musée Royale d’ Histoire naturelle. 

A magyar kiralyt Féldtani Intezet kényvtaranak. 
Hydrologische Sektion di. Ungarischen Geol. Gesellsch. 
Instituto Geografico Argentino. 

Direccion General de Minas Geologia e Hidrologia. 
Museo Nacional de Historia Natural. 

Society of Natural Sciences. 

Soceana Kiselef. 

Société Roumaine de Géologie. 

Geological Survey of India. 

Geological Mining and Metallurgical Society of India. 
Department of Mineralogy and Petrology Univ. 
Geol. Surv. of Kwangtung & Kwangsi. 

Univ. of N. Carolina Library. 

John Crerar Library. 

Western Reserve University. 


Cluj (Clausenburg). Museul Geologic-mineralogic al universitatit. 


Columbus.: 
Danzig. 
Darmstadt. 
Delft. 
Dorpat. 


Edinburg. 


Elberfeld. 
Frankfurt a/M. 
Freiberg. 
Freiburg i. Br. 
Geneve. 
Glasgow. 

Graz. 
Greifswald. 


Géttingen. 
Halifax. 
Halle. 


Hamburg. 


: ns A 


a * 


American chemical society. 

Naturforschende Gesellschaft. 

Hessische geologische Landesanstalt. 
Geologisch mijnbouwkundig Genootschap. 
Naturforscher Gesellschaft bei der Universitat. 
Geological Institution of the University. 
Geological survey of Scotland. 

Geological Society. 
Naturwissenschaftlicher Verein. 
Senckenbergische Naturforschende Gesellschaft. 
Bergakademie. 

Universitats- Bibliothek. 


-Soctété de Physique et a histoire naturelle. 


Geological Society. . 
Naturwissenschaftlicher Verein fiir Stecermark, 
Geographische Gesellschaft. 

Geol. Paleont. Inst. der Univ. 

Naturwiss. Verein f. Neu-Vorpommern u. Riigen. 
Universitats- Bibliothek. 

Nova Scotian Institute of Natural Sciences. 
Stichsisch-Thiiringischer Verein fiir Erdkunde. 
Leop. Carol. Akademie der Natur forscher. 
Mineralogisch-geologisches Institut. 

Staats und Universitdtsbibliothek. 
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Havre. 
Heidelberg. 
Helsingfors. 


Jena. 


Johannisburg. 


Kiel. 

Kiew. 
Krakow. 
Koénigsberg. 
Képenhamn. 


Lausanne. 
Leeds. 
Leiden. 
Leipzig. 


Leningrad. 


Liege. 
Lille. 
Lima, 
Lissabon. 
Liverpool. 
London. 


Madison. 
Madrid. 
Manchester. 
Mexico. 
Minneapolis. 
Montreal. 
Moskva. 


Miinchen. 


Société géologique de Normandie. 
Geologisch-Paldontologisches Institut der Universitat. 
Geologiska Kommissionen. 

Geografiska sdllskapet. 

Oniversitetets geografiska inrdttning. 
Universitetets Mineralkabinett. 
Aydrografiska Byran. 

Jaf as ine Gide 

Finska Fornminnesforeningen. 
Mineralogisches und geologisches Institut. 
Geological Society of South Africa. 
Naturwissenschaftl. Verein fiir Schleswig-Holstein. 
Académie des Sciences. 

Akademia umiejetnoscr. 
Physikal.-skonomische Cresellschaft. 
Danmarks geologiske Underségelse. 
Dansk geologisk Forening. 

Universitetets mineralogiske Museum. 

Det Kongl. Danske Geogr. Selskab. 
Universitetets geografiske Laboratorium. 
Société Vaudoise des Sciences Naturelles. 
Yorkshire Geological Society. 

Rijks Geologisch-mineralogisch Museum. 
Sdchsische geologische Landesanstalt. 
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Phe Previous Conception of the Jotnian and 
the Sub-Jotnian Epochs. 


The term »Jotnium» was introduced by J. J. SepERHOLM in 1897 to 
epresent the youngest formation characterized by continental sediments 
preceding the Cambrian epoch. The Jotnian period was conceived as 
in unorogenetic epoch of exceedingly strong aeolithic weathering, 
luring which the sediments. were deposited above the general base of 
rosion independently of the abrasion of the sea. 

Later on, SEDERHOLM divided the Jotnian into two groups: 


Upper Jotnian, including, in descending order: 
Olivine-diabase (Asby-type) and Quartz-diabase (Valamo and 
Svir types), 
Jotnian sandstone with intercalated beds of Oje-diabase, Jotnian 
conglomerate. 
Lower Jotnian, including: 


_ Rapakivi-granite with eftusives, 
_ Oldest basic eruptives (Ossipites) with effusives. 
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In 1910, A. G. HéeBom suggested that, on account of the grea’ 
unconformity supposedly separating the two groups, only the younge! 
group should be termed Jotnian, while to the older should be given the 
name sub-Jotnian. This nomenclature was, too, accepted by W. Ram- 
say. Mainly due to the works of these two authorities, this restricted 
conception of the Jotnian and the sub-Jotnian unconformity as lying 
immediately above the Rapakivi-granites became the one universally 
accepted by Fennoscandian geologists. SEDERHOLM, however, main- 
tained his older term »lower-Jotnian», even if he agreed to the existence 
of the great unconformity. In 1927 he proposed as an equivalent term 
»Hoglandium», in which he also included the conglomerates of Hogland 
Island. 

According to Héasom, the Jotnian sediments rest on a sub-Jotnian 
peneplane of either sub-Jotnian or Archaean rocks. As sub-Jotnian 
eruptives he mentions: in Dalecarlia the Rapakivi-like Garberg-granite, 
porphyries, porphyrites and possibly, too, the Siljan and Ra&tan- 
granites; in Nordingra, Rapakivi-granite, anorthosite and gabbro; 
in Gefle, Rapakivi-granite and effusives; and in Onega, Rapakivi- 
granite. Where the Jotnian sediments and their underlying peneplane 
are sunk between faults, as is the case in the district of Satakunda, 
on the west coast of Finland, they are in close proximity to similar 
eruptives: Rapakivi-granite, porphyry, gabbro and labradorite. The 
Jotnian Lake Malar sandstone rests partly on Malar-porphyry and 
partly on old Archaean, while the Almesikra-formation is deposited 
solely on the latter, but in close association with orthophyres of sub- 
Jotnian character. 

The Jotnian sandstones are intercalated by basic eruptives, of which 
the Oje-diabase, on account of its effusive habit, was early accepted 
as of Jotnian age. They are, too, intruded and overlain by non- 
effusive olivine and quartz-diabases, to which a post-Jotnian but pre- 
Cambrian age has been ascribed, pebbles having been observed in an 
Ordovician conglomerate. Froép1n, having found a very much altered 
diabase-dike cutting the Cambrian, has suggested a Cambrian age, 
but the relationship of this diabase to the Asby-diabase seems 
doubtful. 

The conglomerates of Hogland were assumed by SEDERHOLM to be 
of sub-Jotnian age, while Ramsay and ASKLUND consider them to be 
Jatulian. AsKLUND claims the Digerberg-sandstone of Dalecarlia to 
be the only true sub-Jotnian sediment known. BR. Loostr6m, on the 
other hand, believes it to be a pyroclastic tuffite. 
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Objections to the Previous Conception. 


The time-honoured conception, as inaugurated by SEDERHOLM, 

ocBom and Ramsay, of the stratigraphy of the Jotnian and sub- 
otnian rocks and their bisecting unconformity has, however, been 

arred by several contradictory facts, not easily explained. 
_ To begin with, it seems rather peculiar that the sub-Jotnian rocks 
always occur together with, or in intimate proximity to, the Jotnian 
and also to the post-Jotnian diabases, if the sub-Jotnian unconformity 
eally is of such enormous magnitude as is assumed by previous authors, 
and if it indicates the inauguration of a radically new climatologic and 
magmatic epoch. This difficulty was fully recognized by P. GutsER 
n his admirable exposé of the Jotnian problems in 1922 (9), but, not- 
withstanding his conclusion that the Jotnian and sub-Jotnian eruptives 
srobably both belong to the same magmatic province, the great uncon- 
ormity prevented him from assigning them to the same evolutionary 
spoch. He was, consequently, forced to assume a long interruption in 
he faulting movements as responsible for the extrusions, and a corres- 
yonding two-fold division of the chemical evolution of the magmas, 
his, again, leading to a differentiation of the sub-Jotnian into diabase 
—gabbro—acid effusive—granite, and of the Jotnian into diabase and 
ranitic differentiates which are represented only by phases of composite 
odies, such as the Breven dike. 

This explanation is hardly convincing, however, as such a long 
econdary period of differentiation may reasonably be expected to have 
iven birth at higher level to large quantities of acid differentiates, 
vhich should have been extruded together with the enormous masses 
f Jotnian and post-Jotnian basic differentiates, brought up from 
onsiderably deeper levels. As further discussed below, no orogenic 
olding-movements, responsible for the transplacement of the magma- 
ortions as fold-intrusions to varying levels, have been active in this 
ase. The extrusion-mechanism is one of relaxed pressure along the 
aults and an accompanying plunge-action by the subsiding blocks 
rithin a resistance-area, where the different magma-portions have 
een extruded from definite and uniform differentiation levels. 

Another objection to the assumed position of the sub-Jotnian un- 
onformity may be raised when studying the peneplane at Nordingra, 
he very locality to which reference has been made whenever »unrefut- 
ble» evidence of the existence of the unconformity was needed. The 
otnian sandstones here overlie an undoubtedly weathered and slightly 
Ited plane on top of the anorthosites and gabbros. Immediately north 
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of this locality, however, the Rapakivi hills rise to topographic levels 
surpassing the adjoining weathering-plane of the basic rocks by 100 
—150 metres. The younger age of the Rapakivi being unquestionably 
established, a common peneplane must presuppose a downfaulting 
of the older eruptives. No faults are observable, however, at the north- 
ern contacts of the basic rocks adjoining the granites, the joint being 
typically magmatic, as is, too, indicated on SOBRAL’s map of the district. 
A not clearly elucidated granitic arkose overlain by sandstone is known, 
it is true, to occur on the small Trysunda Island east of the Rapakivi 
Hills, but as this island is questionably downfaulted along an observ- 
able N—W fault it rather strengthens the view of a considerably higher 
level of arkoses on top of the granites than that of the basic rocks. 

Unfortunately, no chemical data are available of the latter. Their 
consanguinity with the Rapakivis is by no means proved, but the 
present author hopes to settle this question very shortly. An age, 
comparable with that of the Riatan-granite, recently described in the 
Loos-Hamra memoir, may also be conceived. This granite has been 
shown to enter the pre-Jotnian peneplane underlying the oldest por- 
phyry-flows of Dalecarlia, but it displays, nevertheless, strong Rapa- 
kivi-features, which have led the author to assume an extension of the 
petrographic province of the Rapakivis into pre-Jotnian times, while 
regarding the Ratan-granites as late-Jatulian(?) forerunners to the 
Rapakivis. | 

If the gabbros and anorthosites are of Ratan age, their weathering 
may have taken place in pre-sub-Jotnian time, while, on the other 
hand, if their Rapakivi-age should be established, the arkoses may 
represent a local levelling within a still deeply sculptured district. 
This latter would correspond to the unconformity underlying the 
Torredonian succession of sandstone along the western coast of Scot- 
land, where the sediments have been laid down partly on an undulating. 
gneiss-plateau and partly on an old land-surface of high relief. The 
supposedly Jotnian age of the Torredonian will be further discussed 
below. 

A third difficulty met with — if we accept Hécpom’s conception 
of the sub-Jotnian unconformity — is the explanation of the effusive 
basic fragments of diabasic surface-flows, trapped within the porphyry- 
dikes of the Rédé district. The very fine-grained, sometimes almost 
hyaline, and spherulitic texture of the latter points to a rather shallow 
depth of the present erosion-level, and excludes the possibility of the 
xenoliths having been carried down by convective currents. Even if the 
evidence of the porphyry-texture were lacking, this current-transport 
seems highly improbable on account of the narrow width of the dikes. 
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\s the dikes largely intersect the old Archaean gneiss-granite ‘of the 
egion, effusive basic lava-flows brecciated at lower levels are also 
ut of the question. Neither is it possible to explain the position of the 
nclusions as being due to gravitative sinking, their pumice structure 
ndicating a specific gravity considerably below that of the porphyry: 
the same type of porphyry-dikes is also found injected into the adjoining 
tapakivi-granite. 

The erosion of the supposed sub-Jotnian land-surface is, consequently, 
ot of the magnitude assumed by SEDERHOLM, H6aBom snd Ramsay, 
vhen endeavouring to explain the sculpturing of the peneplane. The 
housands of metres of rocks which they conceived necessary to remove 
n sub-Jotnian times before the Rapakivi-laccoliths were reached and 
he Jotnian sediments deposited certainly never covered the Rédé-area. 
t may well have been asked at an earlier date where the enormous 
juantities of erosion-material arising from such a large denudation have 
anished to, prior to the eventual formation of the sub-Jotnian ‘pene- 
lane, on which latter the Jotnian sediments were laid down. No such 
edimental formations older than the peneplane but younger than the 
tapakivis have previously been known anywhere. According to the 
Id conception, the Digerberg-sandstone is »at best» an inter-sub-Jotnian 
rosion-evidence, buried deep under the cover of porphyries and Rapa- 
ivi-granites. 

If this question had been considered, the old conception of the posi- 
ion of the sub-Jotnian unconformity might have been seriously ques- 
ioned long ago. As a matter of fact, it was the author’s survey of 
he region between Hamra and Orsa parishes in Dalecarlia, which first 
alled for a revision of the relations between the Jotnian and the sub- 
otnian epochs. 


‘he New Evidences of the Loos-Hamra Region. 


The new facts brought to light gradually made it clear, that if the 
resent definition of the Jotnian as one unbroken unorogenic epoch 
f distinctly arid climate is to be maintained, the position of the 
ub-Jotnian unconformity as well as the stratigraphy of the sub- - 
otnian rocks would have to undergo radical changes. A brief account 
f the new discoveries was already given by the author in his preliminary 
aper in 1934, and the subject was discussed at some length in his 
1emoir of 1936. On account of the restricted space available for the 
ublication of this latter memoir, however, only the more important 
oints were touched upon. An extended survey during the summer 
f 1936, south of the Loos-Hamra map, having richly added to the 
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localities previously investigated, the new conception of the Jotnian 
may now be more fully discussed. 

To begin with, the Digerberg-sandstone has now been shown to 
be a true sedimental deposit, — very few, if any, primary tuffs occurr- 
ing. The formation includes enormous beds of conglomerates of no 
pyroclastic features whatever. The conglomerates are generally found 
fairly high up in the series — the bottom layers usually consisting to a 
large extent of tuffitic material, such as crystal-fragments, small pieces 
of effusive or felsitic porphyry and volcanic ashes, all resedimented and 
partly sorted by water. Working upwards, the amount of rounded 
grains increases, as does also that of the quartz-grains, until the conglom- 
erates are reached. The pebbles are generally nicely rounded, but a 
few cases of wind-facetting have been observed. Alternating with the 
conglomerates are beds of fine-grained sediments, here and there grading 
into true sandstones, practically undistinguishable from the later 
»Jotnian» sandstones. Occasionally, the top-layers, immediately under- 
lying younger effusives, show an increase of tuffitic material. SEDER- 
HOLM in 1927 having investigated microscopically a few samples of 
Digerberg-sandstone also came to the conclusion that they were true 
clastic sediment, rich in volcanic material. Already in 1922, GEIsER 
expressed the view that the Digerberg-sediments seemed to indicate 
physiographic conditions not so very different from those of the Jotnian. 
Lately, THoRsLUND, while investigating the Silurian of Dalecarlia came 
to the conclusion, that the sandstones of Digerberg Hill, in accordance 
with the present author’s view, were Jotnian. 

To this may be added that, chemically as well as petrographically, 
some of the Digerberg-sandstones are the exact counterpart of the 
Jotnian. Reference is made to the analyses published in the Loos- 
Hamra memoir. The often intense red colour is common to them both, 
but the aeolithic weathering is somewhat more pronounced in the 
latter series. 

The Digerberg-sandstone is deposited on top of the older series of 
Dala-effusives (Cf. 4) and overlain by the younger effusives. Where all 
the different flows of this latter series are present, the volcanic activity 
started with basic green porphyrites, the following extrusions gradually 
becoming more acid. Locally, however, the green porphyrites are 
missing and only later intrusions represented. This is the case, for in- 
stance, at the Lusbo waterfall NW of Emadalen station. (Cf. 4, Pl. 
CIX). In this locality, acid porphyry of the younger series overlic 
Digerberg-sediments, including strata of tuffitic material, clearly derived 
from the porphyritic extrusions, but gradually growing more clastic 
towards the top. This shows that the sedimentation has continued 
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during the porphyrite-extrusion and been carried on right up to the 
time when it was discontinued by the covering flow. There is no un- 
conformity within the sediments. 

Even if, generally speaking, the stratigraphy exposed by the author 
in his memoir: »Older Porphyries — Digerberg sediments—Younger 
Porphyries—Sandstones», may be taken as correct, there is, nevertheless, 
an overlapping of the sedimentation which may well indicate a con- 
tinuous series of erosion-detritus from the base of the Digerberg-sandstone 
to the top of the late Jotnian sandstones. I am fairly confident that a 
detailed survey of the large areas of porphyries and sediments to the 
west of my present working-field will in due time confirm this view. 
- Another remarkable feature is the enormous amount of conglomerates 
within the older sedimentation as compared with that of the younger. 
Often no conglomerates at all are found at the base of the sandstones 
previously accepted as Jotnian. Such a locality may be examined 
along the shores of Eman River, NE of Orsa, where the upper part 
of a red, monzonitic porphyrite is covered by a red lateritic arkose- 
Zone, grading into a yellowish-gray, dense sandstone containing sharp 
fragments of the porphyrite. This sandstone grades into coarser- 
grained typical Jotnian Dala-sandstone. At one place, the red por- 
phyrite is cut by an amygdaloid green porphyrite, indicating a true 
surface-effusive. The erosion-surface of the red porphyrite at the time 
of sedimentation, consequently, can hardly be but slightly below 
the original cooling-surface of the magmatic flow. 

Another piece of evidence, pointing to a slight depth of erosion at the 

time when the Jotnian sedimentation started, is given partly by the 
fragments of lapilli and pumice found in the basal strata of the sand- 
stones, and partly by the scarcity of green porphyrite-pebbles in the 
basal conglomerates. Usually they are totally absent, which indicates 
that most of the porphyritic area was covered at the time by later 
acid flows. 
All this evidence combines to prove the non-existence of a large un- 
conformity on top of the porphyries, viz. the Rapakivi effusives. If, 
however, there is no peneplaning of the solidified effusives, there could 
hardly be any of the mother-magma, the Rapakivis, either. Within 
the area investigated by the present author, there is no evidence of the 
granites intruding above the base-level of the Digerberg-sediments. 
The granite is partly exposed, however, and it may be pertinent to 
ask how this agrees with the shallow erosion preceding the sedimenta- 
tion on top of the effusives. 

To begin with, there are good reasons to assume, that the flows 
of the younger porphyry-porphyrite-series have never covered the 
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exposed areas. No feeding dikes of these flows have ever been found, 
and not the slightest remains of any flows are to be seen. The Rapakivi 
occurs solely within a big block which, as compared with the adjoining 
porphyrite-blocks, has been relatively raised and, consequently, exposed 
to a more powerful erosion than the surroundings. 

In addition to this mechanical acceleration of the denudation, the 
erosion of the older porphyries must have been remarkably intensive, 
as evidenced by the Digerberg-conglomerates. This conglomerate is 
composed mainly of pebbles derived from surface-parts of the volcanic 
ground of those days, a computation of 1,200 pebbles showing 81 % 


felsitic and effusive stones, 8 % monzonitic ones from lower horizons | 


of the older flows and only 11 % from the Archaean. Four pebbles re- 
corded as »syenitic porphyry» were almost, but not quite »rapakivic». 

From this it may be deducted that, at the close of the dormant 
volcanic period separating the two porphyry-extrusions, the erosion 
of the older porphyries covering the granite had been carried down, 
partly at least, almost to the surface of the granite. This, however, 
does not involve any very extensive removal of overlying rocks. As 
emphasized in the Loos-Hamra memoir, the Rapakivi has intruded as 
sheets or sills at fairly high levels within the older porphyry-series, and 
may even have reached the surface, solidifying as granite in the lower 
parts, and as granophyric porphyries in the higher parts of the flows. 
Daty (3 p. 143) has suggested an areal deroofing eruption for several 
Swedish porphyries which seem to pass gradually into granites of large 


volume. Even if most of the instances to which reference has been — 
made by him are, to say the least of it, highly speculative, the Hamra- — 


Rapakivi certainly gives an example where the extrusive might, in its 
central parts, have been a cupola »widely open to the sky». There is 
actually nothing to disprove it, and Daty’s statement that »the thin, 
scoriaceous, glassy, or lithoidal cap, formed by atmospheric chilling 
at the cicatrix, is one of the first victims of erosional attack» fits in 
beautifully with the erosion features. This does not prevent sheet- 
intrusions of the granite having taken place within marginal areas, 
preceding the partial foundering of a roof probably composed of earlier 
surface-flows. 

Turning to the other known Rapakivi-occurrences west of the in- 
vestigated Hamra-area, Loostrém claims that the Garberg-granite 
intersects the younger porphyry beds too. Since, however, neither 
data nor maps are published, the present author has not been able 
to verify this assertion. But, as Loostr6m’s previous statements to 
the same effect regarding the granites of the Hamra Region have been 
definitely proved to be erroneous, and a short visit by the author to 


—— 
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the Garberg-district this summer did not supply any convincing evidence, 
I prefer to leave the question open. I should not be surprised, however, 
if the granitic intrusions were found to be generally confined to the 
older porphyry-series. In the chronological sequence of the Loos- 
Hamra memoir, it is true, a younger Rapakivi-magma has been con- 
ceived intersecting the younger effusives, but for one thing this con- 
ception is based on Loostrém’s bare statement and, for another, 
the existence of such a magma is always theoretically justified, being 
proved by its effusives. Even if such a magma is found to have intruded 
at higher level, the previous reasoning may be applied when explaining 
its exposure through erosion. The time of erosion must in this case, 
however, have been considerably shorter than in the case of the older 
granite which has been exposed by the combined action of two merging 
periods of erosion, of which the first is the more powerful one. 

In any case a summing up of the facts will amply verify the conclusion 
arrived at when discussing the R6d6-Rakapivi, viz the non-existence 
above the Rapakivis and porphyries of a peneplane, involving the 
breaking down of thousands of metres of rocks. Such a peneplaning 
could not very well have occurred without considerable percentages ot 
pebbles from lower porphyry and granite flows — as well as from the 
surrounding Archaean — entering the conglomerates. An extension 
of the porphyry-flows over wider areas in Jotnian time, which might 
have prevented the formation of Archaean pebbles, is also out of the 
question. 

As already pointed out by GriseEr, the effusives never covered much 
larger areas of the present land surface than they do to-day; at least, 
not in Sweden. This is\amply confirmed within the Hamra-Orsa 
region, partly by the absence of any feeding-dikes already at a distance 
of no more than | kilometre to the east of the present porphyry-area, 
and partly by the immediate increase in Archaean pebbles and the 
xradual disappearance of the younger pebbles as soon as one crosses 
the present boundary of the Archaean. This latter feature may be ob- 
served both NE and E of Orsa, where the pebbles consist mainly of 
quartzites of the Noppi-series, as well as elsewhere; for instance, within 
she basal conglomerates of the Lake Malar, Almesikra and Satakunda 
sandstones and at a new locality, recently discovered by the author, 
north of Lake Baven, SW of Stockholm. 

Returning to the vanished peneplane, it is obvious that, with the 
veneplane, there also disappears every reason for a two-fold division 
nto Jotnian and sub-Jotnian sediments. Some of the sediments of the 
Digerberg-period may have broken down on the relative elevation 
yf the Rapakivi-blocks», and may even have contributed largely to 


, 
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the sparse bottom-conglomerates of later sedimentation, but they all 
belong to one and the same epoch of continuous erosion. The definition 
accepted for the Jotnian epoch covers them all. 

We have still to examine the corresponding eruptives from the same 
point of view. 

By the present author and his collaborating chemists an extensive 
series of analyses has been executed and classified, which is published 
in the Loos-Hamra memoir, to which reference is made. It shows 
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@ Asby Diabase @ Porphyrite 
~ Gavle Diabase + Oje Diabase 
© Monzonitic Asby Diabase © Monzonitic Porphyrite 
© Rapakivi Granite 0 Porphyry 
Fig. 1. 


that the younger and older prophyries, the Rapakivi-granite, the 
monzonites and diabases of Dalecarlia may all be computed in definite 
sequences of differentiation, indicating a common magmatic origin 
and history. Their derivation from a common parental magma is strongly 
suggested. 

All textural intermediaries are found between the Rapakivi-granite 
and the chemically corresponding porphyries, and the chemical similarity 
between the differentiation-diagram of the effusives and that of the 
more deep-seated rocks is certainly striking. (Cf. fig. 1.) 

The author has previously shown (Cf. 4 p. 305) that in the case of 
the doleritic olivine-diabase of Asby-type, we have to reckon with 
at least two, and probably three, periods of eruption the first of which 
occurred before the extrusion of the green porphyrites. The second 
period is evidenced by the effusive Oje-diabase, which may have been 
accompanied by intrusions of Asby-type at deeper levels. The presump- 
tive third period is represented by the quartz-diabasic Sarna-intrusions 
into the sediments deposited on top of the weathered surface of the 
Oje-diabase. The covering sandstones having been mostly eroded away, 
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these diabases cap to-day the remaining sediments, but there is hardly 
any doubt of their originally intrusive character. The post-Jotnian 
age earlier ascribed to them is not well founded, even if, petrologically 
they differ somewhat from the typical Asby-diabase, and generally 
grade into quartz-diabases. Disregarding Fréprn’s evidence as being 
questionable, no unrefutable proofs exist of their cutting the Cambrian, 
and, consequently, they may for the present be regarded as Jotnian. 

The Oje-diabase gives food for thought. It represents an evident 
hiatus in the sedimentation-process, as clearly evidenced by the agate- 
conglomerates in the basal strata of the renewed sedimentation, these 
agates being the filled vesicles of the diabase exposed by weathering. 
GEIJER states that solid outcrops of these agate-conglomerates are 
unknown, but two have been observed by the present author in the 
neighbourhood of Horrmunds Bruk, S of Sarna. The Oje-unconformity 
may not necessarily be of such small order as is evidently assumed by 
earlier investigators. The agate-fillings of the vesicles are certainly 
not deposited primarily, and the circulation of solutions necessary 
for the formation represents a lapse of time which must be added 
to the period of weathering required for their exposure. Consequently, 
we get a third, not negligible, period of erosion, to be added to the two 
previously made responsible for the uncovering of the Rapakivi-granites. 
We are also forced to take into account in the future the possibility 
of the sandstone overlying the Rapakivi being of late-Jotnian post-Oje 
age. One characteristic of such sediments will probably be the lack 
of conglomerates. There is also a theoretical possibility, not to be 
overlooked, of the post-Oje erosion being more or less contemporaneous 
with that responsible fox the Digerberg-sediments, if we presuppose 
that the porphyries underlying the extensive sandstones-areas of western 
Dalecarlia prove to belong to the older effusive series. A large collection 
of conglomerates collected by ZENzZEN around Idre, which were kindly 
put at my disposal for examination, were found to contain no green 
porphyrite-pebbles whatever. This may indicate that the underlying 
porphyries are of the older group, viz a Digerberg-age but, on the other 
hand, the evidence is by no means conclusive, as the acid pebbles of 
both groups are sometimes almost undistinguishable. 

The answer to this riddle will certainly be found when detailed field- 
work is carried out in these areas. Until then, one must be contented 
with the temporary conclusion that, if the sedimentation immediately 
underlying the Oje-diabase should prove to be contemporaneous 
with the Digerberg-sandstone, the diabase itself may also be contem- 
poraneous with the first period of diabase-intrusions, in which case the 
intrusion-periods are reduced to two. Or it may even be connected 
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with the porphyrite brecciating this diabase (Cf. 4. Pl. XCVIII). 

Actually, the Oje-diabase occupies, chemically and pertographically, 
an intermediary position between the porphyrites and the doleritic 
olivine-diabases. Entered in the Or-Ab-An-diagram, the diabase falls 
within the field of the monzonitic red porphyrites. (Cf. fig. 1.) Unfor- 
tunately, only two old analyses exist, and in them the amount of TiO, 
has been left undetermined. They were executed by a first rate chemist, 
however, and may be considered reliable. The KO: Na,O ratios (in 
weight percentage) are respectively 3.30: 3.39 and 4.30: 1.25, of which 
the former agrees with the less potassic, red porphyrites, but the latter 
shows a remarkable predominance of potassium. 

In the Loos-Hamra memoir the obvious increase in alumina in 
the most extremely effusive types of felsitic porphyry was emphasized. 
Another feature, in many instances, not remarked upon there is the 
accompanying increase of the K,0: Na,O ratio. 

The potassic Oje-diabase contains unusually high contents of both 
potassium and alumina (20.17 %), a feature not met with in any other 
analyses of the Hamra-rocks. It may represent an analogous, auto- 
genous enrichment brought about by the escape of the volatiles towards 
the region of lowest pressure, viz, the surface of the flow. This increase 
in the K,0: Na,O-ratio is, however, rather puzzling, as the general 
tendency of autometamorphism within the older basaltic flows of the 
region is one of declining ratio. (Compare the splitic greenstones of 
Loos). / | 
_ The same tendency of enrichment in potassium characterizes, within 

the Dalcarlian area, both the grading of the green porphyrites into. 
overlying red porphyrites, and also the differentiation of the doleritic 
diabases into’ monzonitic types. Based on chemical and petrological 
evidence alone, no answer, therefore, can be given at present to the 
question whether the Oje-diabase is to be regarded as a monzonitic. 
porphyrite or a diabase. 

For the purpose of this discussion, however, the ultimate position 
of the Oje-diabase is of no great importance. Its relationship to either 
the one or the other of the two rocks may in any case be regarded as 
firmly established. 


The Position of the Sub-Jotnian Unconformity. 


In the light of the summarized evidence presented above, a three-fold 
division of the Dalecarlian eruptives into sub-Jotnian, Jotnian and 
post-Jotnian rocks is obviously untenable. They have all intruded 
or extruded during the same evolutionary epoch which was characterized 
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by the Jotnian sedimentation; — in other words, they are all Jotnian 
and constitute a Jotnian petrographic province. SEDERHOLM’s first 
definition of »Jotnium» in 1897 has been reinstated. 

As the magmatic and sedimental evidence have now been found to 
agree, We may sum up by conceiving the picture of the chronological 
development of this Jotnian epoch within Dalecarlia, afterwards testing 
it by comparison with other known Jotnian districts. Before doing so, 
however, a few words must be said about the sub-stratum of the Jot- 
nian. The true sub-Jotnian unconformity is obviously to be found 
below the older porphyries, where, too, the peneplane is located, the 
reflection» of which through the more or less horizontal, later lava- 
flows has deceived the earlier geologists. This sub-Jotnian unconformity 
overlying the eroded folds of the Noppi-series, is represented by the 
Noppi-conglomerates, which the author has previously suggested were 
contemporaneous with the quartzite-conglomerates of Hogland and 
Almesakra (Cf. 4). The Noppi-series, consequently, is a »sub-Jotnian» 
formation, but there is nothing against retaining the term Hoglandium 
in a restricted sense, thereby defining the capping conglomerates, which 
are slightly uncomformable to the rest of the series. 

A Jatulian age of the Hogland-conglomerates has been suggested 
by Ramsay and Krancx, and Jatulian quartzitic sandstones are 
probably also exposed in the »window» at Taakkala, underlying the 
Viborg-Rapakivi. 

According to the views of the present author, the Hoglandium of 
Dalecarlia may be conceived to be either the top-conglomerates of the 
Noppi, or the basal conglomerates of the Dala series, being tectonically 
unconformable to both. They have been shown to overlie the peneplaned 
surface of the really sub-Jotnian Ratan-granites which intersect the 
possibly Jatulian Noppi-series proper. On account of the Rapakivi- 
like features of the latter granite and the intrusion of its effusives, 
the Noppi-porphyries, within the sedimental series, the combined epoch 
of sediments and eruptives was termed »sub-Jotnian» in the Loos- 
Hamra memoir. 

The Hoglandium of Dalecarlia represents to the mind of the Aion 
the never very extensive local accumulations of pebbles along the shores 
when the peneplaned sub-Jotnian land surface rose above the sea, 
immediately prior to the inauguration of the Jotnian era. A correspond- 
ing explanation of the conglomerates of Hogland has, it is true, been 
rejected by ASKLUND, on account of the quartzite of the pebbles not 
being known in the Archaean of-southern Finland. In the present case, 
there is no such objection, and one may well ask if the Noppi-series 
may not have existed south and west of the present Hogland Island. 


i 


32 HARRY VON ECKERMANN. [Jan.—Febr. 1937. 


The remarkable similarity, chemical as well as petrological, of the 
Noppi-porphyries to some of the so-called Baltic quartz-porphyries 
(Cf. 4, p. 245) occurring as boulders along the eastern shores of the 
Baltic, and probably outcropping under the sea, is certainly suggestive. 

SEDERHOLM objected to the view commonly met with of Fenno- 
scandia being already in sub-Jotnian time comparable to a sheet of 
glass which cracked but has ever since retained its geomorphological 
features, even in its superficial parts. (Cf. 18, p. 403). ASKLUND main- 
tained, however, that this view might contain a grain of truth (Cf. 2, 
p. 545) he having arrived at this conclusion by his well-known, most 
noteworthy studies of the fault-tectonics of SE Sweden, whose intimate 
connection with the intrusion of the »sub-Jotnian» eruptives, viz the 
Rapakivi-suite of magmas and of the ossipitic diabases especially, 
he has fully elucidated. He was forced to assume the existence of an 
old peneplane split into blocks during the orogenesis of the eruptives 
mentioned, and emphasized the importance of this conclusion, as it 
makes the conception of a covering of sediments at the time of the oro- 
genesis »almost necessary». He also refers to HAUSEN’s views of the thin 
sheets of Rapakivi-granite having probably erupted superficially under 
a, cover of lava-crust and sediments. 

Actually, AsktunD and HavsEn were both very near the truth. 
Substituting the sediments for the earliest Jotnian sedimentation — 
(Digerberg-type) and the earliest lava-flows of the Rapakivis themselves, 
or even the chilled surface of the latter »wide open to the sky», and 
accepting the old peneplane as the sub-Jotnian unconformity, the 
»sheet of glass» turns from a grain of truth into the whole truth. | 


The Evolution of the Dalecarlian Jotnian 


Epoch. 


Starting from the rise of this sub-Jotnian peneplane above sea-level, 
we may now return to picture the evolution of the Dalecarlian Jotnian 
epoch. 

The volcanic activity started by linear eruptions of intermediary 
lavas of granosyenitic to liparitic composition along NW—SE or 
NNW—SSE faults. Quoting Daty, the lavas must have »issued quietly, 
without explosion or violence sufficient to form dominant layers of tuff 
or other pyroclastic material» Thin ash-beds interrupting the lava- 
flows (example: Pilkalampi-noppi), are only local exceptions to the rule, 
as they play a very subordinate part. The eruption must have been 
a very sudden one, even if it encompassed the ejection of a number of 
gradually more acid flows, as evidenced by the failure to find any 
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recciating of earlier flows or any signs of intermediate erosion. At the 
nd of the first volcanic period, the abyssal Rapakivi-magna erupted 
ither as sill-intrusions at a high level of the preceding lavas, or in the 
pen. | 

There now followed a period of dormant volcanism, during which 
he erosion went to work on the easily destroyed surface parts of the 
lows, unprotected by any kind of vegetation. Rain must have fallen 
lentifully, perhaps already simultaneously with the eruptions, as 
videnced by the re-sedimentation of all ashes not protected by cover- 
ng flows, and by the formation of the imposing Digerberg-conglomera- 
es. There is no evidence of any part of the area having been sunk again 
low sea-level. On the other hand, there is every indication of the lava- 
looded area having subsided in relation to the surrounding Archaean 
ock-ground, and of the faulting and block-parting having continued 
uring this first period of sedimentation, providing rifts or depressions 
there the sediments accumulated. As time went on, the sediments 
ear witness to a gradual intensifying of the arid climate and aeolithic 
feathering until, one day, the volcanic activity was resumed by in- 
rusions of doleritic diabase into the sediments, shortly afterwards 
ollowed by a large-scale outpouring of porphyritic lavas of andesitic 
nd monzonitic composition, gradually superseded by ryolitic and 
iparitic effusives. 

The extrusion was accompanied by an extensive downfaulting of 
he affected areas. This eruption, too, must have been rather sudden, 
rimarily pyroclastic material being so far unknown among these 
ounger flows. The lapillis and pumice fragments of the later sediments 
1ay be derived from the very surfaces of the flows or from occasional 
iva-fountains. No indications remain of any central-cone volcanism 
aving been active within any part of the area. 

Following upon the effusives, the Rapakivi-magma may or may 
ot have again risen to higher level. 

At the close of the second volcanic period, climatologic conditions 
ere decidedly arid and the aeolithic weathering, which had continued 
1 throughout the volcanic period, must have progressed at a rapid 
ite. The sparse rains were not sufficient to develop any noticeable 
uviatile erosion, as testified by the small amount of conglomerates 
1countered in the sediments. The water of this continental area must 
ave accumulated as shallow lakes within depressions or flexures 
hich developed from the continued, but gradually vaning faulting 
ovements, connected with the magmatic activity. Within those shal- 
w basins, the Jotnian sandstone was sedimented, the fossilized ripple- 
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marks and mud-cracks all through the series testifying to the successive — 
subsidence of the rock-ground. 

At least 200 metres, and probably more, of sediment were deposited 
in the distal parts of the porphyry-area (W Dalecarlia) before the vol- 
canism showed signs of activity again. The Oje-diabase then intruded — 
into the sediments and extruded on top of them from a vent, supposed 
to be located in the hills SE of Transtrand. At the same time, doleritic 
diabases have intruded at lower level, largely brecciating the area, as 
the author’s petrological map (Cf 4, Pl. CX) will show at a glance. | 
There may, however, be a slight possibility of the Oje-diabase being | 
contemporaneous with the porphyrites, in which case the underlying 
sedimentation must have preceded the later eruption of acid effusives. 

Hither the water-level had sunk or the sediments must have been 
slightly raised at the time of the Oje-diabase-flows, as no pillow-lava 
structures are recorded. After a period of some length, during which 
erosion got to work, the gradual subsiding movement of the sedimenta- 
tion-basin started anew, 600 metres of sediment and more being depos- 
ited on top of the basic extrusives. The physiographic conditions were 
still the same, and the picture of the red, wind-blown Jotnian desert 
remains unchanged. Towards the end of the epoch, however, gray and 
red argillaceous shales as well as whitish-gray quartzitic sandstones, 
intercalating the red sandstones, become more numerous, indicating 
the beginning of a change of climate. We are getting nearer to the eo- 
Cambrian epoch of the sparagmites; arkoses rich in conglomerates, 
slates and shales and, quoting Happrne (11, p. 15) »formed in a region 
containing abundant relatively unweathered rock debris, in or close 
to a glacial region». 

Before the end of the Jotnian epoch, however, a last volcanic paroxysm 
occurred, doleritic quartz-diabases of the Sirna-type intruding the 
sedimental pack. 


Comparison of the Dalecarlian and Fenno- 
scandian Jotnian. 


Transferring this picture of the Jotnian epoch of Dalecarlia to other 
known Fennoscandian areas, light is thrown on several puzzling prob- 
lems, of which a reasonable solution may now be given. 

Within the Nordingra area, the different levels of the arkoses on top 
of the earlier gabbros and the later Rapakivis are explained quite 
simply, partly by the sheet-like intrusions of both of them, which 
eliminate any deep erosion necessary to create a horizontal weathering- 
surface, and partly by the substantial lapse of time which may separate 
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them even within the span of the Jotnian epoch. The sandstones over- 
lying both of them are void of any basal conglomerates, but rich in 
slaty layers. They are strongly reminiscent of the very youngest strata 
of the Dalecarlian sediments. The great thickness of the Rapakivi- 
arkose, about 20 metres, also suggests a late period of sedimentation, 
even if the Rapakivi is reknown for its speedy weathering. The alterna- 
tion between diabasic and Rapakivic magma at Rédén, observed by 
the author and mentioned in the Loos-Hamra-memoir, as well as the 
conclusion drawn by Hotmauist in his Rédé-paper, that only one basic 
magma occurs, which has congealed either as doleritic Asby-diabase 
or porphyrite, are both in agreement with the Jotnian consanguinity of 
the Rapakivi-diabase group. They are, however, unexplainable if an 
extensive unconformity separates the Rapakivis from the Asby-diabase. 

The ossipites and the Féglé-diabases have, it is true, long ago 

_ been accepted as contemporaneous with, although somewhat older 
than the Rapakivi. The evidence of the Finnish Mantyharju-Jaala 
region is, in this respect, remarkable clear. The R6d6-area confirms 
the conclusion, already reached at Hamra, that there is no genetic 

hiatus between the Rapakivi and the Asby diabase, — they are 
simply part-magmas extruded from different differentiation levels, of 
which the latter magma represents the lowest. The rapakivic, potassic 
trend of differentiation within the Asby-diabase itself, shown to exist 
both in Dalecarlia, where it is strikingly exemplified by the monzonites 
of Emadalen, and on the Isle of Gubben in the Rédo district, has 
recently been demonstrated also on the opposite Finnish side of the 
Baltic by Hsxoua’s pegmatitic diabases of Sappi. 

Finally, the superficial character of the Réd6-Rapakivi intrusion, 
to which reference has already been made, is amply confirmed by the 
corresponding feature of the Dalecarlian Rapakivi. 

Turning to the Gefle-area, the outcropping Jotnian sequence may not 

be complete, but the presence of boulders of porphyries indicates a 
fairly complete series. ASKLUND has kindly shown the author some 
of those boulders, and they can be matched, stone for stone, by their 
corresponding types of Dalecarlia. 
The Gefle sediments are intercalated by an effusive diabase, the 

" Gefle-diabase, previously described by the author, and intruded by the 

‘more abyssic Asby-diabase. Again, the correspondence between the 

Oje and Asby diabases of Dalecarlia is apparently very striking, as 

emphasized by T6RNEBOHM and ASKLUND. 

Chemically, however, there is some doubt. Although the present 

author in his paper on the Gefle-diabase, from a mainly mineralogical 

point of view, opposed its being called an Asby-diabase, its chemical 
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consanguinity with the normal differentiation-sequence of the Jotnian 
diabases has been established by his later works (Cf. 4). The Oje- 
diabase on the other hand, as already discussed above, stands closer 
to the porphyritic basic members of the magmatic province. (Cf. fig. 1.) 
The Gefle-diabase, consequently, offers much stronger evidence of the 


Jotnian age of the intrusive Asby-diabases than does the Oje-diabase. 


In this instance there can be no question of a post-Jotnian age. 


t 


Turning to the Ragunda district, the Rapakivi-age of the granite 


and diabase has been doubted on account of their alkaline character 
recalling the Permian alkaline province of the Oslo-region. On the 
other hand, the closely related Strémsund-Rapakivi occurs as pebbles 


in the basal conglomerates of the Cambrian. This lingering doubt may — 
now be removed, since the alkaline character, viz the low An-content, — 


is much more pronounced in several of the Hamra-Rapakivis (Cf. 4, 
p. 297) as is, too, the alkaline composition of the Noppikoski-diabase 
(Cf. 4, p. 315) as compared with the essexitic Ragunda diabase. 


From what has already been said about the scattered remains of the — 


Jotnian rocks W and SW of Stockholm, their correspondence with the 


eee 


Dalecarlian area is evident. It is still more so, when the presence of — 
effusive diabase-porphyrite overlying the Jotnian sediments at the Mid-— 


sommar Island, as well as the two big western Asby-diabase dikes at 
Hallefors and Breven are taken into account. 

T. Kroxstr6m’s extensive investigation of the two latter may call 
for a few words, especially as the present author’s discovery of the 
Jotnian sandstones N of Baven is in close proximity to an eastern 
extension of the Hiallefors dike, a smaller dike which may be called 
the Sparreholm-dike. This dike exhibits the same type of petrological 


features as the large one, and the mottled dolerite is strikingly — 


prominent. 
KRroxkstTROM, in his petrogenetic study of the Breven dike (13) arrived 


at the conclusion that different types of lava assumed to be exponents _ 


of the normal line of differentiation within a probably common magma 
reservoir, were erupted in the following order: Olivine dolerite (Asby- 
type) — Olivine-free dolerite — Granophyre — Olivine dolerite. The 
latest Asby-diabase was found to have been erupted onto the surface 
after an epoch of denudation that uncovered the more deep-seated 
equivalents of these rocks. As, however, the intimate relationship of 
the dolerite and granophyre does not agree with the previous concep- 
tion of the post-Jotnian age of the Asby-diabases, KRokstR6M was 
led to suggest a »sub-Jotnian» ossipitic age of the Breven eruptives. 

Viewed in the new light thrown on the Dalecarlian and R6d6 areas, 
there is no need to assume a pre-Jotnian age. The alternating extrusions 
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of doleritic diabase and rapakivic granophyre are quite in agreement 
with the present conception of the Jotnian, and the interformational 
denudation, which may have removed sediments analogous to those 
discovered N. of Baven Lake, fits in beautifully with the correspondent 
phenomena in Dalecarlia. 

In his last paper on the Hillefors-dike (14), however, Kroxstrém 
takes great pains to invalidate his former conclusions. He admits the 
consanguinity of the Breven and Hiillefors dikes, suggesting that 
they are both of »post-Jotnian» age, although he draws attention to 
their position having been determined only from analogies with the 
Asby and Nordingra districts. In order to explain the Breven grano- 
phyre of decidedly rapakivic habit, he concludes it to have been gener- 
ated by the remelting of country rocks, in accordance with the hypoth- 
esis advanced by Hotmss (1931). 

This suggestion infers, either that the bulk-composition of the 
country-rocks is that of the granophyre, or that the latter is a hybrid 
rock originated through the mixture of the doleritic magma and the 
wall-rocks. 

Discussing the first alternative, the country rocks actually exhibited 
at the present erosion level, present analyses which can in no conceive- 
able ratio be combined into a granophyric composition. Turning 
to other palingenetic Archaean areas of Fennoscandia and picking 
out the presumably deepest exposed sections of the granitized roots 
of the Svecofennidian mountain chain we look, too, in vain for anything 
like a granophyre-analysis. If the granophyre represents remelted 
wall-rocks, these unknown rocks must occur at very deep level indeed, 
and one may well ask if solid rocks of this composition are at all prob- 
able at such depths. The objection relates to the unusually low »mg»- 


value, 0.08, a feature common to the Rapakivi-magmas. One would 


obviously expect this value to increase towards the substratum of the 
earth’s crust. 

On examining the second alternative, it is found to lead to absurd- 
ities. In order to obtain a Breven granophyre-magma (Anal. XV) 
one part of the Breven dolerite (Anal. [X) has to melt 49 parts of the 


following remarkable magma: SiO, 73.5 %, TiO, 0.05 %, Al,O3 13.1 %, 


BBe.0; 2.1 %, FeO 1.3 %, CaO 1.0 %, MgO 0.0 %, Na,O 4.3 %, KO 


4.65 %, which means a norm containing nephelite and a mineral 
composition of something like quartz, albite, orthoclase and alkaline 


_diopsidic pyroxene. 


As every combination of the two alternatives leads to an increase in 


MgO, Hotmes’ hypothesis is, in this instance, inapplicable. Krok- 
_ sTR6m objects to the differentiation-hypothesis on account of the great 
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granitic percentage (40 %) of the Breven-eruptives, but one may just 


| 


as well ask how dolerite, superheated to such an extent that it melts — 


40 % of its own volume of country-rocks, can do so without giving birth 
to hybrid-rocks. 

Entering the granophyre in KroxkstTROm’s Niggli-diagram of the 
Breven-Hillefors rock (Cf. 14, fig. 29), given below in fig. 2, it fits 
in beautifully with the differentiation curves. (The diagram has been 
redrawn as the »cy-curve is placed wrongly in the original.) 
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Fig. 2. Nieaert diagram of the Jotnian Breven—Hallefors rocks. 


On the other hand Kroxstr6m accepts the adamellite-dikes, included 
in the diagram, as true differentiates, although Soprat has interpreted 
the corresponding Nordingra rock as well as the monzonites as hy- 
brids. Amongst others, Day has made reference to this latter inter- 
pretation. As some doubt may thereby be cast on my conception of 
the Jotnian magmatic differentiation, a few words may be said about 
the matter. 


Starting from the dolerite-diabase (SoBRAL’s analysis II) and the 


Rapakivi-granite (Anal. I) there have been calculated the mixing- 
ratios of the two rocks, leading to the Ab-An-ratios of the monzonites 
and the adamellite. The results are embodied in the appended diagram, 
Fig. 3, which shows that, in order to produce monzonite-felspars, one 
part of diabase has to melt 3 parts of granite, and to produce adamellite- 
felspars 12 parts of granite. The improbability, not to say impossibility, 
of such an action is further emphasized by the lack of correpondence 
between the resulting hybrid rocks and the actual rocks, the MgO 
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of the former, for instance, being respectively 1.2 %, viz 1.1 % too 
low, and the SiO, 10.5 %, viz 3.5 % too high. All this goes to show 
that the assimilation hypothesis is erroneous. 

Returning to the main theme the Breven and Hillefors dikes, 
properly interpreted, furnish additional support to the Jotnian con- 
ception advanced by the author. 

As regards the remaining Swedish Jotnian area of Almesakra, a 
detailed comparison with the Dalecarlia area will necessarily be frag- 


ww 
“7 
< 
An| 
ay 
TOF wy = 
& = Lu 
fF = > E 
fe} = 
(eo) N vr] 
80- > Zz 2 
3 Q ray 
mo j i 


i) 1 2 3 4 5 6 7 8 9 10 "1 12 


VOLUMES OF GRANITE, Abys; Ans, ABSORBED BY ONE VOLUME OF DIABASE —~ 


Fig. 3. 


mentary as only scattered rests of the formations remain and no com- 
prehensive up-to-date survey has been made. The same association 
of rocks occurs, however: doleritic diabases, orthophyres of Rapakivic 
habit and Jotnian sediments. Even if no Rapakivi-granites have been 
observed within the area proper, the granites of G6tmaren and of the 
Jungfru Island to the east have many features in common with them, 
and may be of Jotnian age. 

SeperHoim (Cf. 18, p. 416) divided the Almesakra series into three 
divisions, of which only the youngest was considered Jotnian. As 
his strongest argument may be taken the intrusion of Asby-diabase 

into the quartzitic sandstones of the lower divisions. No mention of 
the locality where this occurs was made, however. ASKLUND strongly 
opposed this view (Cf. 2, p. 550), emphasizing the possibility of the dia- 
base belonging to the older »sub-Jotnian» uralite-diabase group. 

Even if — according to the present author’s conception — the uralite 
diabases, if they belong to the previous »sub-Jotnian group, actually 
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—. 


are of early Jotnian age, the age of the sediments is still by no means ~ 


settled. AskKLUND’s conclusion, that the present field-evidence does 


not allow of any subdivision of the sediments, is certainly well-founded. _ 


The author would not be surprised, however, if some day the Almesakra- 
formation was found to be composed of pre-Jotnian as well as Jotnian 
sediments. Samples in the collections at the University of Stockholm 
and the Geological Survey strongly suggest this possibility. Doubts 
may also be expressed as to the pre-Jotnian age of the porphyry-dikes 
accompanying,the uralite-diabases. According to the views advanced 
in these pages, they should prove to be early-Jotnian. 

Leaving Sweden, we now turn east and cross the enormous area of 
Jotnian rocks underlying the Baltic Sea. This area probably occupies 


the floor of the sea more or less continuously from the Asby-diabase ~ 
dikes at Rénnskiéren NW of Vasa down to the waters north of Got- — 
land and Osel in the south. It branches off to the east, underlying 

the Gulf of Finland and the Lakes Ladoga and Onega. Numerous 


boulders along the western coast of Finland, from Vasa’ southwards, 
as well as along the coast of Gotland and the Baltic Provinces, empha- 
size the wide extention of the area. 

Except a few boulders of phrenitized porphyry, described by Esxora, 
every magmatic or sedimentary boulder of this submarine Jotnian 
can be matched by the Dalecarlian, Réd6-Nordingra or Gefle districts. 
Probably, parts of the sub-Jotnian land-surface, too, are exposed at 
the bottom of the sea, — many of the so-called Baltic porphyries being 
very similar to the sub-Jotnian Noppi-porphyries of the Hamra- 
district. 


Kast of the Baltic, the oldest Jotnian rocks, — the porphyries —, 


are rare within the four large Jotnian areas: the Satakunda, Aland 


2 


Viborg and Ladoga-Onega districts. They occur as quartz-porphyries, — 


_ either as xenoliths within the Rapakivi (Aland); as marginal phases 
of the granite (Blaklubben), or as lava flows (Sommaré and Hogland) 
They confirm the extrusive character of some of the Jotnian magma, 
too, in these parts. 

The intrusion of the Rapakivi-granite was preceded by magmat- 
ically-connected norites, labradorites and uralite-diabases, as beauti- 
fully illustrated by the Mantyharju-Jaala area of the Viborg district 
and the Foglé diabase of the Aland Island. This is in complete corres- 
pondence with the R6édé and Nordingra region. The Rapakivi was 
lately assumed by SEDERHOLM, in accordance with the hypothesis of 


CoHEN and Decks, to have intruded as enormous laccoliths thous- — 


ands of metres thick. According to an earlier conception of his (1891) 
they were poured out as thick flows on the flows on the surface of 
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fault troughs (taphroliths). Wan. emphasizes the value of this earlier 
hypothesis, even if the later discovery of intrusive contacts shows that 
the Rapakivi-magma, at certain localities where such contacts are 
observable, must have remained, for some time at least, under pressure. 
He conceives (1925) the 20,000 sq. kilometres of Viborg-Rapakivi to 
be an enormous sheet-intrusion at high level of acid magma, poor in 
volatiles, and of a maximum thickness of probably only a few hundred 
metres. This magma has broken through the covering rocks at its 
southern margin, afterwards erupting into the open. 

In his latest paper, SEDERHOLM seems to have partly accepted WAHL’s 
views, writing »the Rapakivi granites have solidified as loccolith-like 
sheets under a cover of older rocks, in a few instances also as effusive 
sheets». (Fennia 55, 1934.) But he still believes the laccoliths to have 
had »a height of several thousand metres». Finally, Hackman, in 1934, (10) 
advocates a batholithic intrusion of the Rapakivi. 

Compared with the picture drawn of the Jotnian evolution within 
the Hamra-aera, there is no doubt of WaAuHL’s hypothesis mainly co- 
inciding with the results obtained by the present author. As will be 
further discussed below, there are, too, many points in common be- 
tween the mode of intrusion by which Waut explains the peculiar 
texture of the Rapakivis, and the corresponding hypothesis advanced 
in a following chapter of this paper. 

Finally, attention is again drawn to HausEn’s statement (Fennia 28), 
emphasized by AsktuND (GFF 1927), that the superficial, sheet-like 
character of the Aland-Rapakivi necessitates the assumption of the 
presence of an earlier crust of lava, as well as of covering sediments. 
If we substitute the word »lavay for Dala-porphyries and the word 
»sediments» for Digerberg-sandstones, the correspondence between the 
Dalecarlia and the Aland Jotnian areas will be complete. 

The Jotnian sediments within eastern Fennoscandia remain only 


in the Satakunda and Onega districts, where they are intersected and 


interfoliated respectively by doleritic olivine diabases of Asby-type 
and quartz-diabases of Sarna-type. The sediments are comparable with 


the younger Jotnian sediments of Dalecarlia. The Asby-diabases of 


 Satakunda have intruded partly into the. sediments and partly along 
their basal plane, as evidenced by Larrakari’s survey of the Eurajoki- 


Rauma-region (15). 
They are cut by acid granitic dikes (Sorkka-Tarkki-area) or late 
differentiates (Siippi Island), which latter have recently been investi- 


gated by Esxoua and strongly recall the corresponding phenomena 
' within the deleritic diabase of Gubben Island in the Rédé archipelago, 


on the Swedish side of the Baltic Sea (Cf. 4, p. 322). The granitic dikes 
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are also duplicated at Nordingra and at Stensjéberget (Cf. 4) of the 
Hamra region, only, in the latter case, their intrusion occurs into verti- 
cal diabasic intrusives and not into sheet-intrusives. Similar granite- 
dikes, cutting the Svir-diabase of the Onega district, have been described 
by Want, who regards them as late differentiates of the diabase, 
while JAKOWLEFF claims that they represent a consecutive differen- 
tiation-series connecting the diabase and the Rapakivi-granite. 

All things considered, it is evident that the late-Jotnian magmatic 
manifestations of the eastern Fennoscandia closely agree with those 
of western Fennoscandia. One singular exception occurs, however. 
Larrakarti has drawn attention to the peculiar contacts between the 
Rapakivi Tarkki granite and the Sorkka diabase (Cf. 16). While a 
perfectly similar Asby diabase, 4 km, to the NE at Auvinkyla, sharply 
cuts the Tarkki granite, bordering on it with chilled, almost glassy 
margins, the same granite south of Heikkilé apparently intrudes as 


large dikes into the Sorkka diabase. LarraKkart explains this as a_ 


palingenetic remelting of the granite by the diabase and a secondary 
intrusion of the granite, which has remained fluid after the congealing 
of the former. The palingenesis is supposed to have occurred at the 
base of intrusive sheets of diabase. 

No corresponding remelting has been observed within the Hamra- 
Orsa region, even in localities where large sheets of diabase have in- 
truded into acid eruptives and sandstones, and where the basal contacts 
are beautifully exposed. 

The author had the advantage this last summer of being conducted 
on a short excursion to the critical localities by Prof. Larrakart. As the 
points of evidence were found to be rather contradictory in places, and 
only a rather short part of the contact has been previously examined, 
an extended detailed mapping of the contact was suggested. Until this 
has been carried out, judgment had better be deferred. A few suggestions 
may, however, be advanced. 

No mention has been made of any palingenetic influence of the 
diabase on the underlying Archaean migmatites and granites which 
seem to constitute about 99 % of the foundation. Chemically, they 
should be expected to more easily succumb to refusion than the »dry» 
Rapakivi. Should the absence“of any such refusion be confirmed, it is 
obvious that the palingenesis of the Tarkki granite may be seriously 
questioned. In the search for some other explanation, we many turn 
to the Hamra-area, where it has been definitely shown that petrologi- 
cally and chemically undistinguishable Asby-diabases have erupted at 
several different periods during the Jotnian epoch. If we assume that 
the Sorkka-diabase has intruded shortly before the Tarkki-granite 
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which, together with the Vakkara granite, seems to constitute an off- 
shoot of the great Laitila Rapakivi-intrusion, the former may still have 
been hot on the intrusion of the granite, and the contact-phenomena, as 
well as their limitation to the joint of the diabase and the granite, 
would be easily explained. So, too, would be the intrusion of the 
Auvinkyla diabase at a somewhat later time, when the Tarkki granite 
was already chilled. 


Comparison of the Dalecarlian Jotnian and 
the Torredonian and Keweenawan. 


We may now leave the Fennoscandian Jotnian, and seek for compar- 
isons at greater distances. 

The Torredonian sandstone-formation, extending from Skye to Cape 
Wrath, has been compared with the Jotnian sediments. Resting practi- 
eally horizontally on an Archaean mountainous country with peaks 
at least 2,000 feet higher than the valley floors (Cf. Wits, p. 254) 
it consists of pre-Cambrian clastic sediments, prevalently red in colour, 
and varying from conglomerates, felspathic arkoses and sandstones 
to fine shales. The pebbles are sometimes rounded by water-travel, 
sometimes they are wind-cut and wind-polished. The petrological com- 
position of the sediments testifies to the arid or semi-arid nature of the 
surrounding land at the time of their accumulation. The bulk of the 
sediments consists of grains of blue quartz and chips of fresh microcline 
felspar, which are supposed to be derived from the desert-disintegration 
of rocks which now lie beneath the waters of the North Atlantic. 

There is, consequently, a close agreement between the Torredonian 
sediments and the late Jotnian sediments of Dalecarlia. PEacH and Hor- 


_ NE, however, remark on the eo-Cambrian sparagmite of Scandinavia 


being an arkose resembling the dominant type of the Torredon Sand- 
stone. (Geol. of Scotland, p. 72.) There may be a grain of truth in 


_ the statement, the upper Jotnian of Dalecarlia, as already emphasized, 


showing evidence of a gradual change into an arctic climate. To the 


_ present author, however, who has studied both rocks in the field, there 
seems to be no doubt of the Torredonian climate having been predomi- 


natingly »Jotnian». - 

Nevertheless, some marked differences may be noted between the 
Scotch and Fennoscandian Jotnian. No older Jotnian eruptives are 
found as pebbles inthe conglomerates of the former. Sparsely occurring 
pebbles of spherulitic felsite have been recognized by Twat as identical 


in all essential respects with the felsite belonging to the Uriconian series 


.. » 
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of Shropshire. Neither are the sediments cut by any Jotnian eruptives. 
The numerous felsite-sills within the Torredonian south of Loch Assynt 
also intrude into the overlying Cambrian rocks, and, consequently, are 
younger. Petrologically, however, they are almost identical with the 
quartz-porphyry and porphyry dikes of the Rapakivis. Maybe they 
represent a belated volcanic activity, comparable from a magma- 
differential point of view, with the younger Jotnian eruptives. 

On the other hand, the swarms of north-western basic and ultrabasic 
dikes, intrusive in the Lewisian gneiss-basement, may perhaps be taken 
as exponents of an early Jotnian volcanism, comparable with the 
extrusion of the ossipites. They are unquestionably post-Lewisian and 
pre-Torredonian, but the author has not found any statements in the 
English geological literature stating whether the deep weathering of the 
Lewisian underlying the sediments also extends to the dikes. If it 
does not, the intrusions may have occurred in connection with the 
faulting which led to the subsidence of the Torredonian sedimentation- 
areas. 

When visiting the Torredonian area, the author was impressed by 
the scarcity of fossilized ripple-marks and mud-cracks as compared 
with those of the Dalecarlian sediments. This implies a more accelerated 
subsidence, which may be connected with the extensive fault-brecciation 
of the pre-Torredonian country, accompanied by the dike-intrusions 
of the early Jotnian or Sub-Jotnian eruptives. 

Turning now to the North American continent, GEIJER (G. F. F. 1922) 
has discussed the great analogy of the Lake Superior Keweenawan 
to the Fennoscandian Jotnian. He concluded that the petrographic 
province of the Keweenawan is a unity not bisected by any non-vol- 
canic period. He agreed with the views of the Lake Superior geologists, 
that no great unconformities exist within the Keweenawan, but laid 
stress on the upper division being free from signs of igneous activity. 

GEISER also drew attention to the remarkable similarity, chemically 
as well as texturally, of the Keweenawan eruptives and the so-called 
ysub-Jotnian» rocks, and was evidently very much puzzled by their 
inconsistency in the geological time scale. He also emphasized the deep- 
going difference in the concentration of metals within the gabbroid and 
diabasic younger eruptives, no copper, nickel, cobalt or silver being 
known from the Jjotnian. 

Reviewing the problem in the light of the Hamra-Orsa researches, 
viz, rejecting the gld »sub-Jotnian unconformity», and adding a few 
observations of smal} metal-concentrations within Swedish rocks, over- 
looked by, or unknown to Geer, the following comparative table 
may be computed: 
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Keweenawan. | Jotnian. 

1. Acid sill-diabases. I. Acid sill-diabases, Sarna-type. 

2. Olivine-diabases, surface- 2. Porphyritic diabase, surface 
flows. flow. Oje-type. 

3. — — — 3. Olivine-bearing sill-diabases, As- 

by-type. 

4. Aplitic granophyric differenti-| 4. Aplitic granophyric differenti- 
ates of basic eruptives (Duluth, ates of basic eruptives (Bullber- 
Sudbury, Pigeon Point) get, Stensjoberget, Gubben and 


Sappi Islands, Breven, Ulv6). 

5. Copper deposits (Keweenaw . Borningsberget Hill, Hamra, 
Point, Sudbury). chalcocite, chalcopyrite and 

malachite within vesicles of por- 

. phyrite (Cf. 4, p. 289—90). 

6. Nickel deposits (Sudbury). 6. 0.22 % NiO in the titaniferous 

diabase of Ulv6. 

0.80 % Cr,O; in the titaniferous 

diabase of Ulvo. 

7. Cobalt and silver (Cobalt- | 7. 0.07 % CoO in the titaniferous 


yf 


Gowganda). diabase of Ulv6. 

8. Quartz-porphyries (reticulat-| 8. Quartz-porphyries (reticulating 
ing quartz). quartz). 

9. Intrusive granite. 9. Rapakivi. 

10. Continental sediments. 10. Continental sediments. 


As there is no major unconformity within either of the two formations, 


_ the main distinction between them is chiefly one of volume, — mineral 


concentrations or different rocks occurring in larger or smaller quanti- 
ties. Petrologically, chemically and geophysically, they are both very 


much alike. 


Consequently, the apparent inconsistency, discussed by GEIJER, 


~ vanishes. 


Summing up, one may say that the new Jotnian conception, arising 


_ from the investigation of the Hamra-Orsa region, compares favourably 


with other areas of presumably Jotnian age in Fennoscandia as well as 


~ abroad. Only the broad outlines have been sketched in this paper, 


aaa! CU 


however. Many points of evidence have to be re-examined and much 
new research work remains to be done before a definite detailed correla- 
tion of the various Jotnian areas can be obtained. 
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The Mode of eruption of the Jotnian Magmas. 


Finally, the question may be asked whether, from the picture of the 
Jotnian epoch as described above, any new points of view can be gained 
respecting the much discussed mode of eruption of the Jotnian erup- 
tives and, more especially, of that of the rapakivi-magma. 

A starting point is offered by the well known circumstance that the 
eruptions of the Jotnian invariably occurred in connection with vertical 
displacements within resistance areas, a character possessed in common 
with the alkaline Atlantic magmas, as emphasized by GrtsER. The 
same author has also directed attention to the alkaline character of the 
Ragunda rapakivi, as shown by its low An-content, as well as to the © 
essexitic type of its accompanying diabase. To this there may now — 
be added the still more marked alkaline development of the syenitic © 
rapakivi rocks of the Hamra area, and especially of the associated — 
diabase-differentiates, the Noppikoski dike for instance. . 

SmytH gives as common characteristics of the conditions governing 
the formation of alkaline magmas: the rigidity of the earth-crust, the — 
quiet development of the magmatic differentiation, and the better 
opportunities for the volatile constituents to facilitate this differentia- 
tion by gaseous transfer within the magma — in other words, the 
characteristics of an evolutionary process and not a revolutionary | 
orogenetic one. In BacKLUND’s recent discussion of the agpaitic — 
differentiation the same view points are emphasized. 

GEIJER put forward the theory that the faulting movements which | 
gave rise to the Jotnian eruptions and led to the creation of the sedi- 
mentation basins were the expression of a special instability prevailing 
within restricted areas, but he left unanswered the question whether 
this instability resulted from the interference of great fissure systems 
or from movements of deep-lying magmas. In his discussion he thought 
of the eruption-mechanism as connected with radial movements within 
the earth crust, and has drawn attention to the deficiency of inter- 
mediary acid magmas among the Jotnian eruptives. 

Respecting the first of these two points, it is true that the direction 
of the displacement-movement is radial, but it may be questioned if this 
is not a secondary result connected with the eruption phenomenon 
and brought about by primary tangential crustal tension stresses as 
contrasted with the tangential compression and overthrusting of 
mountain-chain folding. As regards the second point, the investiga- 
tion of the Hamra region has hitherto shown that the intermediary, 
monzonitic magmas occupy the dominant part of the district at the 
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present erosion-level and probably amount, at a.rough estimate, to a 
volume 5—10 times that of the acid eruptives. 

SEDERHOLM was the first who endeavoured to explain the mode of 
eruption of the rapakivi granites. Reference has already been made 
to his earlier »taphrolithicy and later laccolithic conceptions. Even if 
he may seem to have accepted WauL’s explanation of the Viborg rapa- 
kivi’s being an enormous intrusion-sheet, he would not admit WauHt’s 
postulated moderate thickness of not more than a few hundred metres, 
but maintained that one had to calculate on a thickness ten times as 
great. HackMAN’s batholith hypothesis has already been mentioned. 

However, the accumulated evidence in favour of the rapakivi granites 
being comparatively thin sill-intrusions at high levels within the outer 
shells of the earth crust appears to predominate and is hardly ques- 
tioned by leading Fennoscandian geologists to-day. The horizontal 
jointing of the granite and, inter alia, the varying weathering charac- 
teristics of the various horizontal levels or banks within the granite, 
in Finland especially, speak greatly in favour of this, too. This concep- 
tion is further confirmed by the investigations of the Hamra area having 
clearly shown that here there is certainly no question of a peneplaning of 
deep-lying, solidified rapakivi laccoliths. The weathering has from the 
very beginning attacked. a surface which was moulded as a horizontal 
plane immediately on intrusion. 

But this is not sufficient to solve the great rapakivi problem, for, as 
EsxkoLa writes, we have still to explain how that granite could intrude 
as a completely molten magma and remain motionless during crystall- 
ization, while the sharply cross-cutting contacts tell of an intrusion 
into a brittle medium at a moderate depth. 

Endeavours have been made to obtain an answer to the question by 
speculations on the peculiar ovoidal felspars in the Finland granites. 
While SepERHOLM brought forward the theory of crystallization within 
a higly viscous magma, WAHL suggested a previous initial crystallization 

-of the granite while still in its original position on intrusion, followed 
by a rapid remelting accompanying the removal of pressure attending 
its sudden eruption on to the surface of the earth in the shape of por- 
phyry. 

However, all rapakivis are far from displaying ovoidal felspar tex- 
tures. It is only exceptionally that the Swedish rapakivis do so. It is 
true that the Garberg granite, for instance, develops conspicuous 

_ plagioclase shells around orthoclase cores, but there the felspar crystals 
are angular. The same holds good, too, of quite a number of the Finnish 
rapakivi granites. The ovoid texture, in itself does not bring us nearer 
a solution, for whether we accept SEDERHOLM’s or WAHL’s explanation 
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__ which latter, by the way, is a very able and ingenuous answer to a 
local problem — we find there nothing but what we knew already on 
the basis of other observations, viz, that the crystallization took place 
at high levels within the outermost shell of the earth. 

That the crystallization was able to proceed in relative quiet and 
stillness was, of course, partly the result of the intrusions having 
occurred under the protection of a relatively thin cover, consisting of its 


own effusives and scoria or of older sediments. But the almost total — 


absence of any movements registered within the texture of the solidi- 
fied magma indicates, even if the depth of intrusion was necessarily 
very small, that this is not the only reason. The problem cannot be 
entirely solved without recourse to two factors hitherto overlooked. 


The first of these is the hypothesis, put forward above, that, preceding : 


and during the period of eruption the surrounding and underlying funda- 
mental rock was subjected slowly to growing tangential tension, which 
was relaxed by the formation and gradual widening of fissures; so 
that, during the process of solidification — which, in consequence of 
the high level at which it occurred, must be considered as having taken 
place comparatively quickly — the magma was not exposed to any 
dynamic stresses. If any stresses should be expected to be found reg- 
istered in the congealed magma, consequently, they should be of 
tensional character. 

Esxoia drew attention to a hardly discernible horizontal schlieric 
development within the rapakivi, giving rise to alternating horizontal 
»banks» of somewhat various textural composition. No mineralogical 
and chemical difference in composition could be shown to have existed, 
however; the difference being confined to a simpler texture with rather 
smooth boundary surfaces between the mineral grains of the easily 
crumbling and weathering banks of the granite. From these facts 
Esxoua drew the inference that slight disturbances in the rock crust 
may have loosened the consistency of the rock within those banks. 

I suggest that those disturbances were tangential tensional stresses 
. neutralized within the solidifying magma at the moment when the 
internal hydrostatic pressure was removed by congealing into solid 
state. The temperature being practically the same throughout the 
granite magma, these tensional adjustment levels must have been 
zones of decreased internal pressure and, consequently, subjected to an 
extended range of crystallization-temperature. This would explain a 
protracted crystallization towards simpler crystal boundaries. 

Another evidence of tensional readjustment may be found within the 
diabases. It goes without saying that the farther the equilizing level 
is removed from the centre of the earth, the stronger will the visual 
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registration be. The diabases, having generally intruded into even 
more superficial shells of the earth crust than the rapakivis, conse- 
quently, one may expect more accentuated tension-phenomena. 

EskOLA, in connection with the »jubilee-excursion» 1936 of the Finnish 
Geological Society to the Sappi Island, drew attention to the remark- 
able »schistose» horizontal arrangement of the purely magmatic texture 
of the Jotnian diabase of said island. The texture is neither a fluidal 
one, nor one explainable by the pressure or cooling action of overlying 
sediments, which latter would rather have favoured a vertical crystalliza- 
tion texture. It may be suggested that tensional stresses are mainly 
_ responsible for this peculiar texture, as well as for the protracted second- 
ary differentiation within the diabase illustrated by its pegmatitic, 
partly »schlieric) concentrations. 

In this connection, attention is also called to the similar textural 
development of the essexites of the Oslo-field, beautifully exposed on 
the Tofte Island, for instance. This brings up the question of a wider 
application of the theories, advanced in this paper, involving the erup- 
tion-mechanics within resistant areas of other geological epochs, 
especially, as far as Fennoscandia is concerned, the Permian. Such a 
discussion, however, is outside the scope of this paper. 

Another evidence of tensional stress has been noticed by the present 
author within the Hamra region, immediately south of the area covered 
by his last memoir (4). At the centre of a thick sill of diabase, intruded 
into the sandstones south of Helvetesfallet (Aman River), the texture 
of the rock is slightly protoclastic and in the very centre strongly cata- 
- clastic. A horizontal slip-surface divides the sill into two layers, of which 

the upper has slid slightly in relation to the lower one. We may speak 
of a »horizontal slide». To my mind there is hardly any doubt about 
this being the evidence of tensional stress operating shortly before the 
final crystallization of the centre part of the sill and being neutralized 
some time after the ultimate solidification of the latter. 
- The theory, advanced above, constitutes, too, a natural explanation 
_ of the sharply cross-cutting contacts between the rapakivi granites and 
the wall rocks. The phenomenon is intimately connected with the fissures 
caused by the tensional stresses, and the contacts do not possess the 
breccia- or stooping character of those of the deep-seated granites. 

The second unnoticed factor to be taken into account when explaining 
the rapakivis is the evident dryness of the rapakivi-magma and its want 
of accompanying pegmatites. The volatile constituents of the magma 
are mainly two: fluorine and carbonic acid, as is shown by the rich 
fluorspar content, the topaz of the Vakkira granite and the calcite 
in the miarolithic cavities. The latter, by the way, may also be an ex- 
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pression of tensional stress during crystallization. Boron, in combina- 
tion with high water contents — which usually accompany the archaean 
pegmatites — is, almost without exception, as good as absent. As shown 
by a study of the reaction-phenomena along the contacts towards the 
older surrounding rocks, the magma was remarkably dry even during 
its eruption, and in its effusive the same minerals are found as those 
introduced by the volatiles into the abyssic rocks. For instance, in the — 
Hamra area we have both fluorspar and topaz. 

But even if the rapakivi magma has, consequently, been »dry», this 
by no means signifies that, as assumed by SepERHOLM, it has been 
highly viscous. The high fluorine and carbonic acid contents, which, in 
percentage, certainly originally far exceeded the content now deter- 
minable in the solid rock, has, instead, probably conferred on the rock — 
a considerable measure of fluidity. More or less of the gaseous com- 
pounds have presumably evaporated during solidification. 

In this place I also wish to draw attention to another rock of very 
similar character — the Ratan and Siljan granite. This, too, is a fairly 
dry magma where, it is true, no topaz has been found, but where the fluor- 
spar plays a réle which is quite as predominant as within the Jotnian — 
eruptives. The fluoritization of the plagioclase strings of the perthitic 
felspars has been emphasized in my Loos-Hamra memoir. Here, too, — 
there are wanting the pegmatites proper, and the last expressions of 
magmatic life are encountered in the form of rare, small-grained aplites. 

In my recent elucidation of the Loos-Hamra region, the Ratan — 
granite occupies the position of a late-orogenic intrusive of the Noppi 
epoch. From this starting-point I have elaborated a conception of the — 
eruption-mechanism of the Jotnian, of which I shall now give a brief 
account, although with the express reservation that, for the present, . 
it is to be regarded merely as a working- hypothesis. 

During the dying-away of the Noppi orogenesis, there have - 
driven into the roots of its mountain-folds granites differentiated at | 
great depths, which, in consequence of the numerous folding-, slide- and — 
thrust-planes accompanying the orogenesis, and by their participating — 
in the metamorphosis and granitization of older sediments, have been | 
deprived of their pegmatite-forming volatile constituents. To borrow 
GEIJER’s word: these magmas have been unable to attain a final differ-— 
entiation in the gigantic mixer of the orogenesis, and it was not until | 
the movement ceased that a more undisturbed course of differentiation — 
began. | 

This differentiation need not necessarily have taken place at depths | 
which we, to-day, would have to presuppose, as everything speaks in 
favour of the geothermic gradient at this earlier epoch of our earth’s 
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development having been considerably steeper than in these days. With 
the degradation of the Noppi mountains and during the course of time, 
the flattening of the geothermic gradient, which probably gradually 
took place within the stabilized sector of the earth-crust, has fixed the 
maximum height up to which the continued differentiation extended. 
How far down this level lies below the now exposed parts of the Ritan 
granite is, of course, unknown. Probably the depth is considerably 
less than that which, to-day, would limit a corresponding magmatic 
reaction. ; 

From the uniform composition within Fennoscandia of the Asby 

_diabase and from its chemical relationship to the basalts, may be 
inferred that, in its day, the diabase occupied a similar position of sub- 
stratum as that ascribed to the basalts of later epochs. I have already 
pointed out their differentiation-connection with the rapakivis, and if 
we consider the unmistakable consanguinity of the latter rocks and 
the Ratan granite, our final deduction must lead us to a regional 
character of the inter-terrestrial space, within which the rapakivis were 
differentiated and also to an extension of said space down to a diabasic 

substratum; but if to one of crystalline, fluid or vitreous (Daly) charac- 
ter must still be left to further speculation. 

Calculating the result of a continued differentiation of the Ratan 
granite, we find, on the basis of analyses from the Hamra region, that 
5 volumes of Ratan granite would give one volume of rapakivi granite 

_— according to the average analysis — and 4 parts of the average 

| composition of the red monzonitic porphyrites, a composition which, 
too, is almost identical with that of the Oje diabase. On the other hand, 
10 volumes of Ratan granite would give one volume of the rarer syenitic 

-rapakivi and 9 volumes of monzonitic granophyr. It is, perhaps, merely 

an acident that these figures almost coincide with the author’s earlier 
attempts to calculate the distribution of acid and intermediate eruptives 
within the Hamraarea. However, they do not contradict the theory 
that the differentiation may have followed the above lines. (Cf. p. 47.) 

Consequently, the final result of the differentiation will be a regional 
magmatic stratification with acid rapakivi rocks uppermost; syenitic 
and monzonitic below these, succeeded by increasingly basic rocks 
down to an olivine-diabase (dolerite) substratum. In the same degree 

‘that the differentiation proceeded at the top, there was a rise in the 

melting point, and the differentiate was fixed in solid state at a gradu- 
ally sinking level. There seems to have been no very great transport of 

“gaseous compounds upwards, and, in this instance, there cannot be 

ascribed to the gases the decisive réle during differentiation, assigned to 
them by Smyru. 
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At the inauguration of the faulting activity, due to tensional stresses 
and not to deep-seated magmatic movements — as in the latter alter- 
native the regularity observed in the extrusion-sequence would hardly 
be possible — the internal pressure was removed. That differentiation- 
layer, which was the first one to be struck at a sufficiently high level 
of thermal energy by the removal of pressure was also the first to be 
dissolved and forced to the surface. 

In Fennoscandia it seems to have been, almost without exception, 
the more basic differentiation series — gabbroes, labradorites, ossipites 
— which have first issued along the tension fissures. To a certain extent, 
Dalecarlia is an exception to this, but even there, it is the intermediary 
magma that precedes the granitic. In this latter region, therefore, the 
geothermic gradiant ought to have been especially steep, or else a con- 
siderable sinking of the fundamental rock has accompanied, or imme- 
diatly succeeded, the formation of the fissures. 

As a rule, however, the granitic differentiates have not been at a 
sufficiently high temperature-level when the initial lowering of pressure 
occurred along the faults. Later the fixed granitic differentiate was 
brought down into the »melting pot» in the same degree that block- 


subsidences occurred, the latter being engineered either by the eruption | 


of underlying parts of dissolved magma or by the increased load on 
top of the blocks, caused by the accumulating eruption products. 
Which of the different fixed differentiation layers first turned into 


fluid magma must depend upon quite a number of factors. On the one ~ 


hand, according to Daty, it seems possible that »the effect of pressure 
on the melting temperature of granite as compared with the effect 
in the case of basalt is in the ratio of about 2: 1», which, on removal of 
pressure, would favour an earlier dissolving of the granite. On the other 
hand, in this instance the granite magma is dry and must be presupposed 
to have a melting temperature essentially higher than that of archaean 
pegmatite-forming granites. A third factor, of the action of which not 
much is known, is the relative volumetric expansion at those depths 
of the different kinds of rocks at the moment of their melting. Granite, 
contrasting with diabase in having a larger volume at melting, may, 
however, be supposed to fill the fissures and rise to the surface in 
advance of the diabase if they are both simultaneously in the molten 
stage. 

As was emphasized above, during the Jotnian eruptions the dry — 
granite magma does not appear, normally, to have been in the melting — 
zone at the inauguration of the faulting, but has begun to melt first — 
after having been faulted down to that zone. It has then extruded in 
great quantities, suppressing the initial basic eruptions, which were 
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resumed on the exhaustion of the granitic supply or on the increased 
»plungeaction» of the weighted block, the last magma to be forced to 
the surface being the diabase-substratum. 

However, the extrusion has not always followed this, the simplest 
schematic form. As I have described before, from Rédé, for instance, 
granitic and basic eruptions alternate, and in Dalecarlia the later basic 
lavas were succeeded by new acid effusives.- In Finland, on the other 
hand, the diabase-substratum followed directly upon the granite intru- 
sions. 

This, at first sight, irregular periodicity is probably connected most 
immediately with the co-operation between the three factors mentioned 
above and the subsidence of the blocks, a co-operation which, in conse- 
quence of the sinking of colder masses of rocks, probably caused the 
geothermic gradient to become somewhat less steep, thereby influencing 
the balance between the factors. 

As, in all probability, this smking has not been a continuous process, 
but one occurring in »leaps and bounds» at varying intervals, an alter- 
natingly increased or diminished melting of one or the other crust- 


level may, consequently, have been the result. Another contributary 


cause of the periodicity of the eruptions may be sought for in the inter- 
mittent development of increasing tension stresses in the earth-crust. 
One factor, however, which must presumably have counteracted to a 
certain extent the tensional opening of fissures is the volumetric ex- 
pansion of the solid, fixed rocks occupying the higher differentiation- 
levels and the external earth-shell. 

As shown experimentally by Bripceman, at high temperature the 
thermal expansion of rocks diminishes with increasing temperature. 
According to the mean rates of linear expansion, compiled by Daty 
from WHEELER and from the data of the International Critical Tables, 
the thermal expansion of granite rises at high temperatures considerably 


more rapidly than that of diabase. Therefore, on a simultaneous 


removal of pressure and a slight increase in temperature along the 
magma-filled tension-fissues, there will probably ensue in the crust 
above the meltingzone an expansion of volume which will counteract 
the fissures’ being kept open by the tension and will contribute to 


- these fissures closing at higher levels. There exist no field observations 
respecting an eruptive breaking up and brecciation of such »healed» 


Jotnian displacement fissures, these having presumably re-opened 


mechanically only when the tension in the crust has again obtained 
the upper hand. In this phenomenon there should be sought another 
fairly important contributory cause of the periodicity of the eruptions 
as well as of the cross-cutting contacts. 
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As already emphasized, the rising of the sub-stratum was the last 
stage of volcanic activity whereby the isostatic equilibrium, which 
was disturbed by the subsidence of the blocks, was restored and 
readjusted. In consequence of the magmas having rapidly solidified 
in the feeding fissure-channels, which presumably grew fewer simultane- 
ously with the diminishing tangential stress, this readjustment has been 
incomplete. As a result of the extensive sedimentation which, at that 
advanced period, covered the Jotnian subsidence areas, the diabases 
mainly spread themselves as sills within the sediments. Their super- 
ficial cooling-surface must necessarily have been very large and, in 
spite of their probably considerable super-heat, they congealed relatively 
quickly, thereby contributing to cutting off their source of liquid supply 
before equilibrium was reached. This has brought about that deficiency 
in mass which distinguishes the rapakivi areas. The deficiency is not 
the result of batholithic rapakivi intrusions, as HACKMAN supposes, but 
of a downpressing of the blocks into the substratum where they became 
fixed on the healing of the faults and where, later on, they may be 
compensated for by new extensive inter-terrestrial movements. ; 

It may be possible that an evidence of this immersion of the blocks 
in the substratum is given by the high silica-content of the very last 
Jotnian eruptives — the quartz-diabases of the Svir and Sarna type. 
Views vary respecting the origin of those diabases. While WaHL con- 
siders them to be a primary magma, unaltered by differentiation or 
assimilation, BowEN and JAKOWLEFF take them to be a differentiation © 
product of normal plateau basalts. Dany finds it probable that the late — 
Precambrian quartz-diabases were derived from an eruptive earth 
shell that represented the transition from the primitive sial to the still 
deeper olivine-basalt (cf. 3). 

These diabases are absent in the islands of the Pacific and are rare 
in all ocean volcanoes, while they are common on the continents. This 
speaks in favour of a primary connection with the continental blocks 
or part of them. According to the present author’s view, the quartz- 
diabase would, it is true, constitute a primary magma, in so far as it 
represents a regional layer below the depression areas in the position 
stated by Day. At the same time, however, he suggests the possibility 
of its being a »contaminated» magma, the increased quartz-content of 
which is derived from the base of the displacement blocks, and whose 
uniform composition is referable to a late-jotnian equalizing differen- 
tiation. If the diabase should have represented a normal transition- 
level of differentiation, one would have expected some of it to have 
erupted at an earlier date, especially within the Dalecarlian area, where 
the alternating extrusions of olivine-diabase intermediary and acid 
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differentiates are met with. Further studies of the quartz-diabase of 
Dalecarlia and of the geo-chemical composition of the Jotnian eruptives 
may throw more light on the subject. 

One may now ask, why the Jotnian magma could not as well have 
remained in a fluid condition in an isolated cavity within the earth 
shell, into which it has been forced during some foregoing orogenesis, 
the eruption-sequence then being referable to running-off of this magma- 
reservoir at different levels. Opposed to this theory, however, we have 
the, generally speaking, uniform eruption-sequence in the central and 
marginal parts of the Fennoscandian Jotnian area, and also the equiv- 
alent distribution of the recurrence-phenomenon. The intimate con- 
nection between the — generally — uniform composition of the different 
types of earlier Jotnian eruptives over all the area and the absolutely 
uniform Asby-diabase of substratum-character, has already been 
emphasized. 

If we take R6d6, for instance, the eruption-sequence is as follows: 
Effusive porphyrite—rapakivi—monzonitic diabase—rapakivi—Asby 
diabase—albite pegmatites. A reservoir of fluid magma in this place 


would presuppose, for the recurrence of the rapakivi, that the inter- 


section-level of the successive displacement-fissures and the walls has, 
so to say, alternatingly »jumped» from the top to the bottom and vice- 
versa, and that these walls of the magma-chamber, consequently, 
must have constituted a batholithic boundary. The existence of such 
a wall is, however, improbable, when we consider that this area is 
merely a very small part of the immense magma-reservoir which, in 
order to obtain the observed uniform-differentiation, must, in such a 
case, be presupposed -as having extended below the whole of the 


_ Fennoscandian Jotnian area. Such a hypothetic wall cannot be moved 


at will to suit every one of the numerous recurrence-areas, which, of 
course, rules out the magma-chamber theory. The author’s suggestion 
of a successive relaxation of pressure, melting and block-subsidence 
gives a more reasonable explanation. 

As already pointed out, the distribution of the Jotnian eruptives 
shows that, during Jotnian time, the geothermic gradient was probably 


_ steepest, or the initial vertical displacement greatest, in the Dalecarlian 
_ area (quartz-monzonitic magmas), and less steep, or the initial displace- 
ment least, in the Nordingra—Réd6—Gulf of Finland—Ladoga areas 


a ie a 


(ossipitic magmas). The gradient has been least in the Smaland—Blek- 
inge area of SE Sweden, where no larger depressions or block subsi- 
dences seem to have accompanied the tension fissuring, but where the 
early-Jotnian and late-Jotnian diabase magmas dominate as fissure- 


fillings. 


: 
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The ultimate subsidence seems to have been greatest within the 
submerged Baltic—Gulf of Finland areas which, consequently, probably 
represent the greatest Jotnian eruption-masses, as intimated by the 
rich occurrence of boulders along the Finnish and Baltic coasts. The 
notably acid character of the Baltic eruptives may, in this connection, 
be the result of the extreme downfaulting having also led to the upper, 
acid differentiation-levels being brought within the melting zone on a 
rather large scale. 

The approximate maximum extent of this submerged area is shown 
on the appended map (PI. I) on which the Fennoscandian Jotnian for- 
mations have been summarily compiled. It has, of course, been impos- 
sible to mark all the small porphyry and diabase dikes, in addition 
to which the great NS dike-system of SE Sweden is only given sche- 
matically. Several small outcrops of rapakivic granite and diabase 
of undoubtedly Jotnian age, as well as an unusually long WE Asby- 
diabase dike, recently discovered in the north of Sweden, have been 
entered on the map, thanks to the kind co-operation of Dr. A. Héa- 


BoM. The Jotnian area, consequently, extends somewhat farther to the — 


north than previously assumed. 


Concluding Remarks. 


I am well aware that, in proposing my Jotnian theory, and especially 
its magma-tectonic part, I may have erred on the side of pure speculation, 
and — as Daty puts it — taken the risk of being greatly wrong. On 
the other hand, my deductions are based on an unusually thorough 
chemical and petrological investigation of the restricted, well defined 
Jotnian area of Hamra as well as on a fair knowledge of other Fenno- 
scandian occurrences. 

If further researches, now proceeding within the Orsa and Nordingra 
regions, give additional proof of the accuracy of my conception, large 
new vistas are opened up for speculation on the picture of the earth’s 
interior and especially its sial shell. If the tensionally stressed resistance- 
areas are proved to supply true samples of the actual composition of 


Ee 


of the deeper sial, the present theorizing of leading geologists on the — 


stratified development of the crust may be put on a more solid footing. 
A comprehensive comparative survey of those areas of different 
geological periods may even encompass the possibility of following the 
interterrestrial_ magmatic evolution through the ages and arriving 
at a conception of the time-factor of differentiation. The difficulty 
may lie in the task of distinguishing between primary differentiates 
and secondary adjustments within the magma. 
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If tensional stresses are responsible for the areal extrusions within 
resistance areas, the question may also be put forward, whether this 
stress may not under certain circumstances be sufficient to reduce the 
load exercised by the upper shells on the lower ones to such an extent, 
that a liquation of the latter occurs even before fissuring. One may 
even ask, if the operation of deep-seated regional magmatic differ- 
entiation may not have been confined to such tensional areas. This 
in turn may lead to interesting speculations on the origin of move- 
ments within the earth crust as well as on the interpretation of the 
seismological records. It seems to me, as if geologists in dealing with 
these movements have been more or less mesmerized by the results of 
the compressing forces, visible as mountainfolding, and have lost sight 
of their necessary complement, the regional tensional stresses. 

If the deductions drawn by the present author from researches 
within the Fennoscandian Jotnian, assist in directing more attention 
towards this part of the geological problems, the present paper may have 
filled a useful purpose. Even if his deductions should prove erroneous, 
he can always rest content with Daty’s statement, that »proving the 
error should enrich geological science». 
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Die Foraminiferen in Sven Nilssons Petrificata Suecana 1827. 
Von 


Fritz BRoTzEN 
(Manuskr. eingegangen 3/19 1936.) 
Die steigende Beschaftigung mit fossilen Foraminiferen in den letzten 
Jahren macht es notwendig, dass die Typexemplare der klassischen 
Bearbeiter einwandfrei festgelegt werden. In vielen Fallen ist dies 
nicht mehr moglich und Topotypen miissen den Mangel ersetzen. 
Im Laufe der Zeiten wurde der Artbegriff oft sehr weit aufgefasst. 
Dadurch litt die stratigraphische Verwendbarkeit der Foraminiferen 
und fiihrte zur Vorstellung einer sehr langen vertikalen Ausbreitung 
der meisten Arten. Dies gilt auch fiir die Foraminiferen, die SVEN 
NILSSON in seiner Petrificata Suecana, formationis cretacea, pars prior, 
Londini Gothorum 1827 definierte und abbildete. Abgesehen von einer 
Erwahnung 1825 durch Nixsson, sind dies die ersten aus Schweden 
abgebildeten und beschriebenen fossilen Foraminiferen, denen erst 
1896 durch MuntHeE neue Arten aus der Kreide folgten. 


Nitsson beschrieb aus 
a) dem K6pingesandstein: 
1) Lenticulites compton (SOWERBY) 


2) Nodosaria sulcata NILSsoNn 
3) Nodosaria levigata » 
4) Planularva angusta » 


b) der Schreibkreide: 
5) Lenticulites cristella NILsson 
6) Planularia elliptica » 


_ MunrueE 1896 war (s. 5) schon auf die Niussonschen Formen naher 
eingegangen. Er fasste aber die Arten, der damaligen Zeit entspre- 
-chend, sehr weit auf und gab eine Synonymenliste, ohne jedoch naher 
auf die Formen oder auf die Originale einzugehen. 

Aus den Sammlungen des Geol.-mineralogischen Instituts der Uni- 
- versitit Lund erhielt ich durch Herrn Dozenten Dr. J. E. Hue einige 
der Originale Niussons oder diesen entsprechende Stiicke, auf die 
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Abb. 1. Die Foraminiferen-Abbildungen bei Nisson 1827. 1. Lenticulites comp- — 
toni. a. Breitseite b. Schmalseite c. Medianschnitt d. natiirl. Grosse. 2. Lenticulites — 


cristella. a. Medianschnitt b. nat. Grosse. 3. Nodosaria sulcata. a. Ansicht b. Schnitt 

c. nat. Grésse. 4. Nodosaria levigata a. Ansicht b. Schnitt c. nat. Grdésse. 5. Pla- 

nularia angusta. a. vergréssert, b. nat. Grosse. 6. Planularia elliptica. a. nat. Grosse, 
b. vergréssert. (Die obere Reihe ist etwas grésser als bei Nizsson abgebildet.) 


ich weiter unten naher eingehe. Da andere entsprechende Originale 
sich nicht mehr in der Sammlung Lund, noch in der Sveriges geol. 


Undersékning oder im Nat. Riksmuseum Stockholm finden, miissen — 
sie als verloren angesehen werden. In diesem Falle konnte ich Topo- | 


typen untersuchen. 

Herr Dr R. Hace war so freundlich, mir entsprechendes Material 
aus Charlottenlund und dem Képingesandstein aus der Palaeozoo- 
logischen Abteilung des Reichsmuseums, Stockholm, zu iibergeben. In 
diesem letztgenannten Institut konnte ich mit Genehmigung und For- 
derung des Direktors Prof. Dr. E. Srens16, die vorliegende Unter- 
suchung durchfiihren. Die beigefiigte Tafel photographierte und retu- 
schierte ich selbst, wobei mir Herr 8S. Exsiom Hilfe leistete. Allen 
diesen Herren spreche ich hiermit meinen besten Dank aus. 
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Das Alter und die Wamies der Fundorte. 


Der K6pingesandstein ist eine merglige, glaukonitische Fazies der 
Mucronatenkreide, die teils sehr locker, teils fester auftritt. Diese 
Fazies wird im siidlichen Teil des Ystad-Rédmdlla-Gebietes in Schonen 
angetroffen und wurde petrographisch und faunistisch mehrmals un- 
tersucht (siehe Literatur bei HAce 1930). Wahrscheinlich sind alle 
drei Zonen der Mucronatenkreide in dieser Fazies vertreten. Eine 
eingehende Felduntersuchung in Bezug auf die Zoneneinteilung des 
K6pingesandsteins fehlt noch. Sicher ist, dass der Képingesandstein 
den Mammilatensenon direkt iiberlagert (nach Hace 1930, 1933 und 
LUNDEGREN 1933 ist bei Vallenberga der Ubergang Mammilaten/ 
Mucronatensenon aufgeschlossen). Das direkte Hangende ist nicht 
bekannt. 

Die weisse Schreibkreide von Charlottenlund ist eine wurzellose 
Scholle in glazialen Ablagerungen im siidwestlichen Schonen, dem so- 
genannten Malmégebiet. Sie hat wohl nur einen geringen Histransport 
gehabt und deshalb darf man das Anstehende nicht weit entfernt 


(etwas siidlicher) suchen. Das Gestein ist rein weiss, von schwarzen 


Flinten durchsetzt, fast sandfrei und enthalt ausserst wenig Glau- 
konit. Durch das Vorkommen von Trigonosema pulchellum gehort 
die Kreide der héchsten Zone des Mucronatensenons an (siehe Zusam- 
menstellung und Literatur bei Hace 1930). Durch eine vorlaufige 
Untersuchung der Foraminiferenfauna (BrotzeNn 1934) wurde dies 
bestiatigt. 

Ich habe die heute geltenden Foraminiferenbenennungen an erste 
Stelle gesetzt und die Nitssonsche Bezeichnung folgen lassen. Die 
Genusbezeichnung schliesst sich der Nomenklatur CusHman 1933 
und GALLOWAY 1933 an, musste aber um eine neue Genusbezeichnung 


erweitert werden: Svenia. 


Lenticulina cf. rotulata Lam. = Lenticulites Comptont Nixss. 
Taf. II Fig. 5; Textabb. 1, Fig. 1 a—d; Textabb. 2. 


Nisson, 8. 7. Taf. II. Fig. 3 A, B, D, G. 
Nusson, 1825, s. 337. 


Material: Nizssons Originalstiick ist bis jetzt nicht wieder- 
gefunden, Es wire auf Grund des grossen Diameters (fast 4 mm, resp. 


4,5 mm) leicht wieder zu erkennen. Képingesande aus der na&heren 


Umgebung des Ortes Képinge, Sammlung Naturhist. Riksmus., ent- 


hielten Exemplare von iiber 3 mm Durchmesser, die gut mit der Abbil- 


dung und Beschreibung Nixssons iibereinstimmen. Das Exemplar Pr. 


254 (Reichsmuseum) ist hier abgebildet. Ausserdem liegt ein kleineres 


“we VAP. 
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typisches Exemplar aus Képinge vor (Samml. Lund 1111), das als 


Lenticulites Comptoni signiert ist. Die Schrift scheint von NILsson 


zu stammen! 


Beschreibung: Die vorliegenden, grossen Exemplare aus dem ~ 


K6épingesandstein zeichnen sich durch die einfache, fast ungegliederte 
Oberfliche aus. Der periphere Rand ist zugescharft bis abgerundet, 
ein Kiel kann undeutlich vorhanden sein. Von den Breitseiten aus ist 
der Kiel nie wahrnehmbar. Das Zentrum der Breitseiten markiert sich 
wenig, da eine Zentralscheibe oder eine ausgeprigte Zeichnung fehlt. 
Sternférmige Strahlen die vom Zentrum in die Nahtmarkierungen 
iibergehen, sind noch schwiacher sichtbar als die zarten Andeutungen 
der Kammernihte selbst. Die letzteren sind schwach gebogen, der 
Miindungsfliche zu erscheinen sie als feine dunkle Linien. Die Miin- 
dungsfliche selbst ist vorgew6lbt. Randleisten sind schwach oder gar 
nicht ausgebildet. Ein Schmalwerden der Miindungsfliche abhnlich 
wie bei D’OrBiaNnys Zeichnung 1840 Taf. II. Fig. 15, 16 wurde beob- 
achtet. Miindung stets mit gestrahltem Miindungskegel. Die Anzahl 
der Kammern im letzten Umgang betragt 7—14, und zwar haben nur 
kleinere Exemplare wenige und breite Kammern; gréssere Exemplare 
schmale und zahlreiche Kammern. Diese Variation ist vielleicht mit 
dem Generationswechsel in Verbindung zu bringen. 

In der Abbildung von Nisson ist ein typisches, vielkammeriges 
Exemplar mit schmaler Miindungsfliche und ohne Nabelscheibe gege- 
ben. Zwischen dem Text und der Abbildung besteht die Differenz, 
dass die Grosse des Diameters laut Text maximal 2—3 mm betrigt, 


wahrend das in natiirlicher Grésse abgebildete Exemplar einen Durch- — 


messer von 4.5 mm aufweist. Hier liegt wahrscheinlich eine in den 
Dimensionen fehlerhafte Abbildung vor. Die gréssten mir vorliegenden 
Exemplare haben etwas iiber 3 mm Durchmesser. 
Verwandtschaft: Die so hiaufig zitierte »Lenticulina = Ori- 
stellaria rotulata LAMARCK» gehort noch heute zu den weit aufgefassten 
Arten der Kreide. (Alle genannten Vorkommen dieser Art ausserhalb 
der Kreide sind wohl durchweg fraglich und beruhen auf mehr oder 


weniger krassen Verwechslungen.) Die Formen mit deutlicher Zen-— 
tralscheibe miissen als L. comptoni abgetrennt werden, wie ich es in | 
meiner Hriksdalmonographie 1936 nachgewiesen habe. Auffallend — 
haben alle grossen Lenticulinen aus dem Képingesandstein keine Na-— 


belscheiben und stimmen so am besten mit den Abbildungen von 
Cristellaria rotulata bei Brtsseu Taf. X. Fig. 20—23 (auch in der Grés- 


se) tiberein. Das Typexemplar von Lamarck 1804 ist sehr ungeniigend — 
abgebildet, doch ohne Nabelscheibe! Nach Cusuman 1927 (Note on — 


the collection of Defrance) ist das »Typ»-Exemplar »a typical keeled- 
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Cristellarvay. Der Kiel ist scharf und gut markiert. Leider fehlt bei 
CusHMAN jede Gréssenangabe dieses wertvollen Stiickes. Aus der 
Strichzeichnung geht hervor, dass eine Zentralscheibe fehlt. Die Rand- 
wiilste auf der Miindungsfliche sind sehr deutlich. Da bis heute jede 
Untersuchung fehlt, wie weit in der Typlokalitat die 
Art variiert, insbesondere wie gross die Exemplare werden 
kénnen (nach D’Orpigny 2 mm) und ob der Kiel im 
Alter beibehalten wird, so kann man die vorliegenden nicht 
mit Sicherheit zu L. rotulata stellen, da ja der typische 
Kiel fehlt. Deshalb sind sie zunichst nur provisorisch 
dieser sehr nahe stehenden Art zugeteilt. 

Typen mit einer scaphitesartig gelésten Spirale, wie 
sie BrIssEL 1891 auf Taf. X. Fig. 25—27 abbildet, kom- 
men auch im K6pingesandstein gemeinsam mit den eben 
beschriebenen vor. Da sich die aufgewundenen Exem- 
plare schon im Jugendzustande von den anderen erheb- App. 2. 
lich unterscheiden, so miissen sie artlich getrennt werden. Lenticulina cf. 

€ : rotulata Lam. 

Verbreitung der typischen Niissonschen Formen: nach  geitenansicht 

Nitsson im Ké@pingesandstein, in verschiedener petro- des auf Taf. 

: ; : I Fig. 5. ab- 
graphischer Zusammensetzung und im Gruskalkgebiet — sebildeten 
von Kristianstad. Im iibrigen nur im Mucronatensenon —xemplares. 


25 < vergros- 


beobachtet. sert. 


2. Lenticulina cristella = Lenticulites cristella NI.ss. 


Taf. II Fig. 2, 4a, b; Textabb. 1, Fig. 2; Textabb. 3. 


1825 NILSSON s. 337. 

1827 » Bo Gy Mien e Din tikee eS Peele ye 

1837 Histncer — Lenticulites cristella Nuss. — s. 32. Taf. VIII. Fig. 2 a, b. 
1891 Bertsse, — Cristellaria wmbilicata — s. 56. Taf. X. Fig. 44—47. 


1896 MuntuEe — Lenticulites cristella Niuss. — s. 6. 
1928 a FrANKE — Cristellaria marki Rss — s. 103. 
- 1928 b » » » » s. 681. 


Originaldiagnose: L. testa depressa planiuscula (subreni- 
formis) spira excentrica. Foramen marginale oblongum. 
Diagnose: Schale flach, im Umriss mehr oder weniger eiformig 

dh. der Radius nimmt bei fortschreitendem Wachstum sehr schnell zu 
(logarithmische Spirale). Anfangsteil beiderseitig knopfartig erhaben. 
In der Folge etwas gewolbt, schliesslich ganz flach. Kammernahte 
vereinzelt als Falten oder Rippen vorhanden, z. T. fehlen sie. Rippen 
oder Falten radial verlaufend, schwach gebogen, erreichen weder Zen- 
tralknopf noch Rand. Auf den Breitseiten ist die Riickenlinie meist 
etwas verdickt. Der Riicken gerundet oder leicht zugespitzt. Mund- 


} 
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fliche schmal. Miindungskegel klein, immer gestrahlt. Anzahl der 
Kammern pro Windung 16—31. Schale gross, bis 4 mm grésster Durch- 
messer. 

Material: Aus der Sammlung Institut Lund — 5 unvollstandige - 
Exemplare. Alle sind median gespalten und liegen in Kreidebrocken 
so, dass nur der innere Bau zu sehen ist. (Z. B. Taf. II Fig. 4a.) Das 
groésste Exemplar entspricht in Form und Grésse der Abbildung 4 A 
und 4 B auf Taf. II bei Nmtsson und darf daher wohl als Holotyp an- 
gesehen werden. Eine Originaletikette fehlt. Beigefiigte Htikette 
(aller Wahrscheinlichkeit nach von MosBere) lautet: »Cristellaria (Nau- 
til) crepidula Frcutet u. Mout var. Oristella Nitss.» neben einer An- 
zahl Synonyma mit Literatur: Marginulina arinata, spirata, Cristel- 
laria complanata, arinata, arguta. Fundort der Stiicke ist Charlotten- 
lund. 

Um die Aussenansicht zu erhalten, bedeckte ich die Stiicke mit 
Siegellack und priparierte das ganze Gestein ab. Da die Schalen dus- 
serst empfindlich waren, litt hierbei etwas die feine Oberseite, die 
urspriinglich, abgesehen von der schwachen Ornamentik, glatt ist. 

Beschreibung: Die beiden frei praparierten Exemplare ha- 
ben typische flache Gestalt, mit charakteristischem Gréssenzuwachs 
(logarithmische Spirale). Beide zeichnen sich durch den Zentralknopf 
aus, der etwas gegliedert ist. Beim Holotyp ist der ganze Anfang, aus- 
ser dem Zentralknopf, ungegliedert, Erst die neunte Kammer vor der 
Miindungsfliche beginnt mit einer schwachen Rippenbildung, die sehr 
schmal und wenig erhaben ist. Die folgenden Nahte tragen gleichfalls 
schmale Rippen, die langsam starker aufragen. Die letzten Kamen 
naihte werden wieder niedrig. Durch Verletzungen der Schalenober-— 
flache treten die Rippen teilweise starker hervor, besonders gegen das — 
Ende und im Anfang. Die Seiten sind im Anfang etwas gewolbt und > 
vom Zentralteil zum Rande hin abfallend. Die iibrige Schale ist fast 
ganz flach, der periphere Rand leicht verdickt. Das zweite Exemplar | 
(Taf. II Fig. 4a, b) hat einen grossen Zentralknopf und eine deutlichere — 
Rippenbildung. Die Rippen beginnen schon bald hinter dem Zentral- 
knopf, sind schwach im Anfang, in dem mittleren Teil des letzten | 
Umganges stiirker und nehmen gegen Ende an Stirke ab. Alle Rippen 
sind schmal, erreichen weder den Zentralknopf noch den Randwulst. 
Die letzten sind nur */, so lang wie die Héhe des Umganges und liegen 
etwas der Peripherie zu. Im ganzen ist die Schale gewélbter als die 
erste, doch ihre letzten Kammern sind schon flach. Die Miindung 
ist bei keinem schwedischen Stiick erhalten. | 

Verwandschaft: BurtsseL 1891 untersuchte 105 Exemplare, 
die nach seinen Beschreibungen und Abbildungen sehr gut mit den 


; 5 
Bd 59. H. 2.] DIe FORAMINIFEREN IN SVEN NILSSONS PETRIFICATA. 65 


vorliegenden iibereinstimmen (siehe Textabb. 3). Die Unterschiede be- 
ruhen nur auf den etwas starkeren Rippen bei den schwedischen Exem- 

_plaren. In der Mitte des letzten Umganges weisen die BuissEnschen 
Stiicke eine Rippenbildung auf, wie sie auch hier beobachtet wurde. 
Da die schwedischen Exemplare keine Miindung zeigten, so beruht 
der entsprechende Teil der Diagnose auf den Angaben BEIssELs. 


Abb. 3. Lenticulina cristella Niuss. Nach Butsset 1891 (Cristellaria umbilicata Butss.) 

Preussberg bei Aachen. Unterer Mucronatensenon. A und B hohe und niedrige Varia- 

tion, C Medianschnitt (microsphar.), D Randansicht von oben, sichtbar die Miindungs- 
flache unten und die verletzte erste Kammer. 


FRANKE 1928 a und b bringt die BreissEtsche Art in Verbindung 
mit Cristellaria marki Reuss 1860. Die Grosse des Reugsischen Exem- 
plares ist abweichend, denn sie ist kleiner, trotzdem es eine gelockerte 
Spirale hat (1.6 mm). Dagegen sind scaphitenartig aufgewundene Stiik- 

_ke selbst unter der grossen Masse von BEISSEL nie beobachtet. Der 
Anfangsteil von Cr. marki ist stark gewolbt und ein Zentralknoten 
fehlt. Nach den Abbildungen von Franxe 1925 und 1928 sind die 
Exemplare kleiner als die vorliegende Art (2.1 mm und 1.83 mm, ein- 
mal aus Riigen und das andere Mal aus Obershagen?). Diese entspre- 

chen der Crist. marki, die wohl nicht mit der Nizssonschen Art ver- 
einigt werden kann. Zu der vorliegenden Art sollen nur Stiicke mit 

-geschlossener Spirale gerechnet werden und deshalb gehért sie noch 
zum Genus Lenticulina Lamarck im Sinne von GaLLoway 1933 8. 
236 (nicht nach CusHMAN, der sie entsprechend seiner Keyfigur 7 auf 

Tafel 20 zur Gattung Planularia DEFRANCE stellen wiirde!). Demge- 
geniiber wiirde Cristellaria markt zur Gattung Astacolus Monrort 
(s. GaLLoway 1933) gehoren. 

Munrue 1896 ausserte sich sehr zuriickhaltend iiber diese Art. Er 
vyermutet Beziehungen zu Cristellaria gibba D’Ors. ahnlich den re- 
zenten bei Gors 1894 Taf. X Fig. 587, 588. Diese sind aber stark ge- 
wolbt, deutlich gekielt und unornamentiert. 


5— 370060. G. F. F. 1937. 
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Geologische Position: Lenticulina cristella Nuss. scheint 
nur im Mucronatensenon vorzukommen, in reinen Schreibkreiden und 
in Mergeln. 

Der Holotyp, Lund 1113, hat einen Durchmesser von 4.7 
mm. 


Svenia nov. gen. 


Schale gestreckt, frei. Anfangs zur Bauchseite gebogen, spater ge- 
rade oder sogar riickwirts gebogen. Querschnitt oval, daher stets 
abgeplattet. Bauch und Riicken gerundet, nicht gekielt oder flach. 
Oberfliche glatt ohne Rippen. Nahte vertieft oder glatt. Mindung 
riickstiindig, oft mit Strahlenkranz versehen. Megalosphire Formen 
haben keine Anfangsspirale oder spiralférmiges Aneinanderliegen der 
ersten Kammern, doch kann dies bei microsphéren Formen vorkom- 
men, 


Svenia (nach SveN Nitsson) gehort zur Familie der Nodosaridae 
ScHuLtzeE 1854 und zur Subfamilie der Frondicularwnae Reuss 1861 
in Auffassung GaLLoway 1933 8. 235. Sie steht den Gattungen Hemi- 
ertstellaria und Astacolus nahe, unterscheidet sich durch das Fehlen 
einer geschlossenen Anfangsspirale bei den megalospharen Formen, 
die als fortgeschrittenes Entwicklungsstadium allein systematisch 
ausschlaggebend sind. Die microsphiren Formen sind zwar phyloge- 
netisch wichtig, kénnen aber systematisch nicht so_beriicksichtigt 
werden, da sie immer primitive Charaktire aufweisen. Von den Va- 
ginulinen ist die neue Gattung durch den nie eckigen Querschnitt 
und den Kielbildungen auf dem Bauch und Riicken unterschieden. 
Meiner Auffassung nach sollten als Vaginulina nur im Querschnitt 
eckige Formen angesehen werden. 

Svenia stellt die Verbindung der Frondiculartinae zu den Nodosa- 
runae dar. An Svenia schliesst sich Marginulina D’Orz. an, “— 
der nur Formen mit rundem Querschnitt zu verstehen sind. 

Genotyp ist Svenia levigata Nitsson. . 

Die Gattung findet sich schon haufig im Lias (z. B. Marginulingl 
reversa BLUCKE 1826, Cristellaria listi BoRNEMANN 1854), in der 
Kreide ist Svenia nicht selten und findet sich noch im Tertiir. ; 


Svenia levigata Nitsson — Nodosaria levigata Niusson. 


Taf. II Fig. 3, 6, 7; Textabb. 1, Fig. 4; Textabb. 4. | 
1825 Nuxsson: Nodosaria levigata s. 342. . 
1827 » » levigata s. 8 Taf. 9 Fig. 20 a, B. ; 


1841 RormER: Marginulina nilssoni s. 96. 
1888 LunpGREN: Marginulina nilssoni RoEMER s. 7. 


_ breit. Alle Nahte und Nahtandeutungen liegen gerade. 
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1891 Bertsseu: Dentalina communis D’OrB. s. 32 Taf. VI Fig. 44, 47, 48, 50, 52 54, 
59, 61. ie 

1896 Muntue: Nodosaria pauperata D’ORB. s. 5. 

1899 Eacrr: Nodosaria reussi Nuve. s. 57. Taf. VI Fig. 34. 

1925 Franke: Dentalina annulata Rss s. 35 Taf. IIL Fig. 17. 


1928 a » » levigata Niuss. s. 34. Taf. II. Fig. 32, 33 (?). 
1928 b » » » » s. 670. 
1932 MAGpEFRAU » » » s. 110. 


Original-Diagnose: N. testa elongato-subulata, compres- 
siuscula, leviter arcuata; levigata; articulis frequentioribus, siphone 
pusillo, submarginali. Longit. 5 mm. 

Diagnose: Schalen gross, bis 5 mm lang, wenig \”~~— 
rickwarts gebogen. Vorwirtskriimmung im Anfang 
ausserst gering, oft nur im inneren Bau erkennbar. 
Zuwachs zunachst allmahlich, sp&ater sehr schwach. 
Kammern bis 15. Der Anfang gerundet. Die ersten 
7—9 Kammern ohne Einschniirungen, stabartig ange- 
ordnet, im einzelnen breiter als hoch. Die folgenden 
durch Hinschniirungen kuglig geformt, etwas hoher als 


DV 


Miindung nahe der Riickenkante, klein, gestrahlt. 
Material: Nitssons Original war nicht auffind- 
bar. In einer Probe aus dem Ko6pingesandstein, aus 
dem auch das Original stammte, fand ich 4 unvollstan- peer 
dige Exemplare, die gut zur ersten Beschreibung und 4g,,..:, lcevigata 
Abbildung passen. (Sammlung Reichsmuseum, Pr. 255, Nisson. Medi- 
K anschnitt. Ver- 
256, 257.) gross. 30 x Ké- 
Beschreibung: Die leicht erkennbare Art pinge (Pr. 258.) 
zeichnet sich durch eine dicke, glatte Schale aus, die 
in den Sanden von Képinge oft durch kleine Quarze verletzt wird. 
Bei den meisten Exemplaren ist die Vorwartskriimmung 4usserst 


WY) 


_schwach angedeutet und beschrinkt sich hier nur auf die erste Kam- 


mer, so auch bei der Originalabbildung von Niusson. Es finden sich 
auch Exemplare, die dusserlich keine Vorwirtskriimmung erkennen 


lassen. Der innere Bau weist auch bei diesen den nach vorne ge- 


kriimmten Bau bis zur 4. oft auch bis zur 7. Kammer (siehe Text- 


abb. 4) auf. Dies zeigen die Schliffbilder bei Berssen Taf. VI. Fig. 
59, 61 deutlich. 


Die Gliederung der Schalen ist im Anfang dusserlich selten zu er- 
kennen. Hin und wieder sind die Kammerwinde dunkel auf der Aus- 


genschale markiert. Kurz bevor die kugelférmigen Kammern aui- 
treten, werden die Kammernihte deutlicher. Mit der 79. Kammer 
tritt die Wachstumsanderung auf, d. h. die Nahtvertiefungen begin- 
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nen und sind dann gleichbleibend tief und deutlich. Der Querschnitt 
ist deutlich oval, die Achsen verhalten sich wie 1: 1.3. 

Verwandtschaft: Durch die Anordnung der Anfangskam- 
mern in den Schliffbildern und durch den ovalen Querschnitt ist die 
Stellung zur neuen Gattung Svenia gesichert. Der glatte runde An- 
fang, die charakteristische Verschiedenheit des Anfangs- und Endteils 
sowie Grésse der Form trennen die Art leicht von ahnlichen. Ob die 
von Roemer angefiihrte Form aus der Unterkreide hierzu gezihlt 
werden kann, ist fraglich, da eine Abbildung fehlt. Die Beschreibung 
lisst eine sichere Bestimmung nicht zu. Die Grésse der Form ist fa- 
ziesbedingt und zwar scheinen Formen aus sandigen Gesteinen grober 
und grésser zu sein als solche aus Kreiden und Mergeln. 

Neotyp: Riksmus. Pal. zool. Avd. Pr. 255. Taf. II Fig. 3. 

Masse des Neotyps: Lange 2.5 mm, Breite 0.55 mm, Dicke 0.45 
mm. 


Palmula (Flabellina) elliptica Nitss. — Planularia elliptica Niwss. 
Taf. II Fig. 1. Textabb. 1, Fig. 6a, b; Textabb. 5. 


1825 Nusson: Planularia elliptica s. 342. 

1827 » » » s. ll. Taf. IX. fig. 21 a A. 

[1833 Lea: Palmula sagittaria (LBA) s. 219. Taf. VI. fig. 228.] 

1837 HusincEr: Planularia elliptica (Nuss.), s. 33. Taf. VIII. fig. 3. 
[1842 v. Hacenow: Frondicularia lingua (Haa.) s. 569.) 

[1842 Morton: Planularia cuneata (Mort.), s. 314. Taf. XI. fig. 5.] 
[1862 Reuss: Flabellina lingua (Haa.), s. 226. Taf. V. fig. 6, 7.] 
1878 MaRsson: » elliptica (Niuss.) s. 138. 

1886 LunpceRen: Frondicularia elliptica (NILSS.) s. 7. 

1896 Muntue: Flabellina elliptica (NIss.), s. 6 


1898 Bagg » sagittaria (LEA) s. 59. Taf. IV. fig. 1 a, b. 
1925 FRANKE » elliptica (Nuxss.) s. 63. 
1928 a » » » » s. 91. 


[1936 Howe: Palmula sagittaria (Lma), s. 415. Fig. 1, 2 a, b.] 


Originaldiagnose: P. testa elliptica, utrinque plana, sul- 
cata, sulcis angulum obtusum arcuatum formantibus. 

Diagnose: Lang elliptische Platte (teils auch langgestreckt 
pfeilf6rmig); bis 2 cm lang, sehr diinn. Grdésste Breite gegen die Miin- 
dung verlegt. Anfangs sehr schnell an Breite zunehmend, dann fast 
gleichbleibend breit oder allmahlich breiter werdend. Anfang gerun- 
det, niemals als Lappen vorragend. Anfangsspirale relativ klein, meist 
leicht verdickt, knopfformig. Kammernihte flach oder leicht wul- 
stig erhoht, bilden einen Winkel von ca 80°. Oft scheinen Kammer- 
nahte nur dunkel durch. Schmalseiten fast rechtwinklig abgestutzt, 
eben. 

Material: Das Original von Nitsson 1827 mit einem Origi- 
naletikett (Samml. Lund) liegt vor. Weitere entsprechende Stiicke 
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aus der Kreide von Charlottenlund fehlen. Dagegen finden sich ent- 
sprechende Formen noch aus dem Danien Schwedens von Limhamn 
bei Malmo (Samml. Brorzen 1936) im Reichsmuseum. Da aus Char- 
lottenlund nur das eine Exemplar vorlag, verzichtete ich auf cine 
Untersuchung des inneren Baues. 

Beschreibung: Das Originalexemplar von Niisson hat die 
stattliche Grosse von 8.6 mm und ist nur am oberen Rande unvoll- 
standig. Der Umriss ist gleichformig gebogen, so dass Ausbuch- 
tungen oder Knicke fehlen. Der Anfang ist leicht knopfartig erhaben; 
es scheint ein megalosphares Exemplar vorzuliegen. Dies wird durch 
die Limhamn-Stiicke bestitigt. Die Kammernahte sind als deutliche 
Wiilste erkennbar. Die Limhamnstiicke zeigen bei den megalosphiren 
Typen fast die gleiche Form wie das Nitsson’sche Stiick. Beide weisen 
bei fast gleicher Linge die gleiche Anzahl von Kammern auf. (18 — 
Niuss., 17 — Danien.) Die Anfangsspirale ist nur durch die excentri- 
sche Lage der Anfangskammer angedeutet. Dies scheint auch bei 
dem Nixssonschen Original der Fall zu sein. Der microsphire Typ 
(Limhamn) ist etwas grésser und breiter. Der Zuwachs geht sehr 


schnell vor sich. Trotzdem wird die Stetigkeit des Randes auch hier 


beibehalten. Die Anfangsspirale ist gross und besteht aus 10 Kam- 
mern. Erst die 11. Kammer lést sich. (Textabb. 5 a, b.) 
Verwandtschaft: Von den meisten Autoren wurde die 
Nitssonsche Spezies sehr weit aufgefasst. Noch in meiner 1936 er- 
schienenen Monographie der Hriksdalforaminiferen rechnete ich Arten 
der tieferen Oberkreide zu dieser Art. Darin folgte ich der Auffassung 
von Reuss, FRANKE und Cusuman. Auf Grund sehr vieler Exemplare 
aus der ganzen Oberkreide, wie auch nach der Literatur, glaube ich 


 folgende Arten trennen zu kénnen: 


Flabellina cordata Reuss, vielgestaltig, mit der gréssten Breite an 


der Basis oder unter der Mitte. 


Flabellina marssoni nov. nom. = Flabellina elliptica f. ovata bei 
Marsson, gut abgebildet bei Franke 1925, Taf. V. Fig. 11. — Brts- 


- sEL 1891 Taf. IX. Fig. 49 ovale Formen, mit grésster Breite in der 


Mitte, meist nicht so gross wie cordata. 
Flabellina ovata {. oblonga (micro- und melagosphiire Form) bet’ 


~ Roemer 1838 8. 382.. Taf. III. Fig. 4—6 schnell keilférmig anschwel- 
lend. 


Diese Formen sind von der elliptischen Fl. elliptica gut zu trennen. 
Schwer scheint die Trennung von Flabellina sagittaria Lua = Flabelli- 
na lingua Hacenow. Da Baae als Flabellina sagitiaria Lea eine voll- 
stindig dem Original Nitsson’s entsprechende Form abbildet, méchte 


ich annehmen, dass die spitzeren Typen bei Rzuss und Lea nur mucro- 
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sphiire Formen darstellen. Bei Howr 1936 scheint eine senile Ent- 
wicklungsgestalt der Art vorzuliegen, die aber noch gut in die Varia- 
tion von F. elliptica passen kénnte. 

Der Genusname Palmula, Lea, besteht sicher zu Recht. Doch da ~ 


der Name Flabellina sehr eingebiirgert ist, behalte ich diese Bezeich- 
nung in Klammern bel. 


2 
LD 
Abb. 5. Palmula,(Flabellina) elliptica Nitss. Limhamn b. Malmé, Danien. A micro- — 
sphire Form B megalosphire Form Vergr. 8 x. 


Geologische Position: entsprechend meiner Gruppie- | 
rung der Arten lisst sich folgendes Schema aufstellen: 
Alttertiar: Flabellina ovata] oblonga RoEMER. 
Danien/ Obersenon: 


Flabellina elliptical! sagittaria Nius- 
son/ La. 


Untersenon/ Obersenon: Flabellina marssoni nov. nom. 
Cenoman, Turon, Untersenon: Flabellina cordata Reuss. 


Es liegt nahe, eine direkte Entwicklung dieser Typen anzunehmen 
und so diirfen sich eventuelle Uberginge erkliren. 


Der Holotyp: Lund 1112. Lange 8.7 mm. 


Die eingeklammerten Synonyme sind die als fraglich hingestellten 
Fl. sagittaria/lingua-Formen. 
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(Vaginulina) angusta Niuss. — Planularia angusta Nuss. 
Textabb. 1; Fig. 5a, b. 


1825 Nitssown: s. 343. 
1827 » Se LiePat TUX Wigs. 2273, A. 


Diagnose. (Nitsson): P. testa sublineari, angusta, acuminata, 
striata, stris angulum acutissimum formantibus. 

Anmerkung: Das Original von Nitsson liess sich nicht mehr 
ermitteln. In dem reichen Material aus dem Ké6pingesandstein fand 
sich nur eine zierliche Vaginulina, die in der Grésse und Form mit 
der von Nitsson beschriebenen und abgebildeten Art viel Ahnlichkeit 
aufweist. Sie tritt recht selten auf und ihre Zeichnung kann bei un- 


' giinstiger Beleuchtung und Vergrésserung gewissermassen an eine 


Frondicularia erinnern. Da ausser den Kammerwinden, besonders 
gegen den Riicken zu noch kleine Querrippen vorhanden sind, wird 
die Tauschung verstandlich. Sichere Aussagen aber, um welche Form 
es sich bei Planularia anqusta Niuss. handelt, kénnen nicht gemacht 
werden. Ich schlage darum vor, die Bezeichnung Frondicularia angusta 
Nitss. ganz zu liquidieren und die unter diesem Namen behandelten 
Formen neu zu benennen. In diesem Sinne hatte schon MArsson 
1877 sich fiir Fr. angusta Reuss entschieden und auch FRaNKE 1928 b 
betonte die Unzulainglichkeit der Nizssonschen Bezeichnung. 


Dentalina suleata Nitss. — Nodosaria sulcata NILss. 
Taf. II, Fig. 8—16; Textabb. 1, Fig. 3 a—c; Textabb. 6. 


1825 Nuiusson: Nodosaria sulcata s. 341. 


1827 » » » s. 8 Taf. 9 fig. 19 a A B. 

1837 HiIsINGER  » » Nuss. s. 33 Taf. X fig. 4 a, b. 

1855 ‘Ruuss Dentalina sulcata Nixss. s. 269 Taf. VIII fig. 14 b. 

1860 » » polyphragma Rss, s. 189 Taf. IIT fig. 1. 

1877 Marsson » sulcata Niuss. s. 129. 

1877 » » laticosta MaRS. s. 131 Taf. I fig. 9. 

1888 LuNDGREN » sulcata NIxss. 8. 7. 

1891 Bxrtssen » polyphragma, Rss s. 38 Taf. VII fig. 54/65. 

1896 MuNnTHE » obliqua Linnt, s. 5. 

1925 FRANKE » sulcata Nuss. s. 36 Taf. III. fig. 26. 

1928 a > » » > 8. 38 (Taf. IIL fig. 187). 
 1928b » » » y 8.672. 


Originaldiagnose: N. testa elongato-subulata, tereti, levi- 
ter arcuata, striis longitudinalibus extus et intus ornata, siphone 


modico centrali. 
Diagnose: Schale gross, bis fast 2 cm, leicht gekriimmt, im 


Anfang aussen wenig gegliedert, weiter oben sind die Kammern durch 


 deutlich vertiefte Nahte getrennt. Schale dicht mit Rippen bedeckt, 


Pt ee eT 
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die sich durch Einschaltungen nach oben vermehren, so dass bis 36 
vorhanden sein kénnen. Die oberen Kammern sind fast gleich gross, 
kuglig oder leicht der Liinge nach gestreckt. Mindung fast medial, 
immer gestrahlt. Der Anfang der Schalen je nach der Generations- 
form gestaltet! 

Microsphir: Unten zugespitzt, allmahlich nach oben an Breite 
zunehmend. Rippen bis 16 im Anfang, nie stark erhaben, oft nur 
durch Furchen getrennt. Nach oben spalten sie fiederformig auf. Kam- 
mern schon im ersten Millimeter zahlreich, bis 10. Sie sind langlich, 
schmal, nehmen zuerst wenig, nachher stark an Grosse zu. 

Megalosphir: Unten kuglig mit starkem und langem Zentral- 
stachel. Die Schale verbreitert sich nach oben sehr allmahlich, zuerst 
fast gar nicht. Oft ist der Anfang sogar etwas breiter als die folgenden 
Teile. Der Anfang ist ca. 1/, bis 1/. so breit als der Schluss der Schale. 
Kammern im Anfang nicht oder nur wenig geschieden, mit kraftigen, 
teilweise fliigelartigen Rippen bedeckt, die sich nach oben durch Hin- 
schaltungen, sehr selten durch Teilungen vermehren, im ersten Milli- 
meter 2 bis drei kuglige Kammern. Die erste Kammer ist meistens 
etwas grésser als die zweite. 

Material: Das Original von Nitsson liess sich nicht mehr 
finden. Dagegen liegen sowohl in den Sammlungen des Reichsmuseums, 
als auch aus Lund zahlreiche Stiicke vor, die ich durch neues Ausschlim- 
men von Materialien aus Képinge und Umgebung vermehren konnte. 


Alle diese Stiicke stimmen prinzipiel gut mit der Abbildung und Be- | 
schreibung von NILsson iiberein, so dass sicher die selbe Art vor-— 


liegt. 

Beschreibung: Wie schon in der Diagnose gesagt wurde, 
variiert diese Art einmal in der Generationsform und dann in der Art 
der Berippung. In den oberen Teilen werden die Rippen bei beiden 
Formen so ahnlich, dass Exemplare mit fehlendem Anfang nicht zu 
unterscheiden sind. Es scheint, dass viele microsphare Exemplare 
auch im Alter eine dichtere Berippung haben als die anderen. Die 
Rippen stehen meistens im erwachsenen Zustande so dicht, dass die 
Zwischenraume enger oder maximal gleich breit den Rippen sind. 
Man kann drei Extreme der Rippenform finden, die durch Uberginge 
verbunden sind. 1) Hohe fliigelartige Rippen, finden sich besonders 
gerne am Anfang der megalosphiren Generation, aber auch, nicht 
ganz so hoch, bei ausgewachsenen Exemplaren, 2) hdhere, aber dem 
Kiel zu abgerundete Rippen. Diese sind die typischen der meisten 
letzten Kammern. Bei abgerollten Exemplaren werden sie niedriger 
und die Rundung tritt noch deutlicher hervor. Diese Rippenform 
geht bei gewissen microsphiéren Exemplaren in niedrige, sehr dicht 
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stehende leicht oben abgerundete Rippen iiber, z. B. Exemplar 12 
und 13 auf der Tafel. 3) Bisher nur bei microsphiren Exemplaren 
beobachtet, breite niedrige Rippen, flach gerundet die sich oft im An- 
fang der Schalen finden und nach oben ganz flach werden und dann 
durch tiefere schmale Furchen getrennt sind. Dies findet man aut 
dem Exemplar 14 der Tafel und diese Variation entspricht der Den- 
talina laticosta Marsson. 

Die verschiedene Schalenform bei den Generationen hat eine Pa- 
rallele bei Dentalina arcuta BrtssEL (nach FRANKE 1928 b liegt D. 
steenstrup’ Rss. vor). Brissen bildet bei der weniger Rippen tragen- 
den Form sowohl zugespitzte als auch abgerundete Exemplare ab. 
Die Rippen der microspharen Form sind flach und wenig wie bei der 
vorliegenden, wihrend die der megalosphiren vom Anfang an kriftig . 


hervortreten (siehe BrtssEL 1891 Tafel VII Fig. 28—52). 


Die Kammern der microsphiren D. sulcata (Textabb. 6 a) scheinen 
wenig untereinander getrennt zu sein und wirken oft réhrenartig. Bei 
den megalosphiren Typen (Textabb. 6 B, C) findet sich stets eine 
grossere Kammer im Anfang, die an Grosse meistens die folgende 


 tiberragt. 


Zur Grosse der Formen ist noch zu bemerken, dass mehr oder min- 
der die meisten Exemplare gleich gross sind. Die langen Schalen bre- 
chen leicht und ganze sind selten erhalten. Kleinere Formen wie 
z. B. Fig. 11, 12 und 13 auf der Tafel sind selten, noch kleinere For- 


‘Men 4usserst sporadisch angetroffen. Diese ganz zierlichen Formen 


miissen als zuriickgebliebene betrachtet werden, es sind nur megalo- 
sphare Typen, mit einer diinnen Schale. Schliffe der normalen For- 
men lassen erkennen, dass mit dem Wachstum den Schalenlange stets 
ein Dickerwerden der Schalenwainde verbunden ist. Hs finden sich 


_besonders in den Anfaingen der Schalen Zuwachsringe aus denen man 


die urspriingliche Dicke der Schalen rekonstruiren kann (so bei den 


_ megalosph. Textabb. 6 B, C). Bei den Kiimmerformen wird dieses Ver- 


stirken der Winde nicht beobachtet und, trotzdem die Kammerhohl- 


raume fast gleich gross sind wie bei normalen, sind die Schalen bedeu- 


tend schmadler und zierlicher. ae 
Verwandtschaft: Die Nizssonsche Art wurde oft mit der 


rezenten D. obliqua Linn& zusammengezogen, so z. B. bei Brapy 
1884 im Challenger Report. So ahnlich die Formen auch erscheinen, 


bestehen gewisse Unterschiede. Die rezenten sind bedeutend kleiner 
bei gleicher Kammerzahl. Der Anfang der rezenten ist stets anders 
ausgebildet als wie bei den fossilen beobachtet wurde. Die Rippen 


stehen im ausgewachsenen Zustande weniger dicht als bei der vor- 
_liegenden Art. 


Pe 
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Dagegen scheint Dentalina polyphragma Reuss vollig mit der Nits- 
sonschen Art iibereinzustimmen, trotzdem die Variation der deut- 
schen Art unbekannt ist. Die von REruss aus der béhmischen Kreide 
aufgezihlte D. sulcata unterscheidet sich durch die Grosse, die bei — 


2 
; 


€ | 
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Abb. 6. Dentalina sulecata Niusson. Langsschnitte. A. microsphire Form. B. und 0. — 
megalosphire Formen. Vergr. 50. 


dieser Form ein entscheidendes Merkmal ist. Vielleicht muss noch _ 
Dentalina obliqua PuRNER 1897 s. 23 Taf. II Fig. 6 hierzu gezahlt - 
werden. 

Geologische Verbreitung: Die Form ist gebunden an 
sandig, merglige Fazies und scheint in der reinen Kreide sehr selten 
zu sein. Rechnet man D. polyphragma Reuss zu der vorliegenden 
Art, so ist sie vom Cenoman bis in das Mucronatensenon nachgewiesen. 


a a 
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Als Neotypen gelten die Exemplare Pr. 259 (Tafel II Fig. 8) 
Megalosphér und Pr. 260 (Tafel II Fig. 16) Microsphar, Sammlung 


zi Reichsmuseum Stockholm. 


Die Grosse betragt bei 257: 8.85 mm, bei 258: 10.1 mm. Zerbrochene 
Exemplare aus dem Képingesandstein weisen Gréssen auf, die 2 cm 
Lange vermuten lassen. 
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Tafelerklarung. 


1. Palmula (Flabellina) elliptica Nixss. 
Holotyp. Sammlung Lund 1112. Vergr. 7.5. 


bo 


Lenticulina cristella Niuss. : 

Holotyp. Sammlung Lund 1113. Erginzt nach Fig. bei Nizss. Vergr. 10. 
3. Svenia levigata NILss. 
Neotyp. Sammlung Reichsmuseum Pr. 255. Vergr. 20. 


4. Lenticulina cristella Nuss. 
Sammlung Lund 1114. a Innen, aufgebrochen, b Aussenseite. Vergr. 10. 


ale 


5. Lenticulina cf. rotulata Lam. 
Sammlung Reichsmuseum pr. 254. Vergr. 25. 


valli 


6 und 7. Svenia levigata NIxss. 


Sammlung Reichsmuseum. (Pr. 256, 257). 6 Oberteil, 7 Anfang, 7 a dasgleiche — 
von oben. Vergr. 20. 


8 bis 16. Dentalina sulcata Nixss. 


: 

Sammlung Reichsmuseum. 8 bis 11 megalosphire Typen, 11 mit besonders 
kraftiger Berippung. 12 bis 16 microsphire Typen. 11, 12 mit ausserst feiner, 

14 mit extrem grober Berippung. 8 und 16 Neotypen. 

(Fig. 8 = Pr. 259, Fig. 9 = Pr 261, Fig. 10 = Pr. 262, u.s.w. Fig. 16=Pr. 260.) © 

: 

‘ 


eae Fig. 1, 2, 4, 5 aus Obersten Mucronatensenon von Charlottenlund, Malmé- 
gebiet. 


Exemplare Fig. 3, 6, 7, 8 bis 16 aus sandigem Mucronatensenon — Kopingesandstein 
— aus der Umgebung von Ko6pinge bei Ystad. 
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Minerals of the Varutrisk Pegmatite. 


I. The Lithium — Manganese Phosphates. 
By 
Prrey QuENSEL. 


(MS. received 1/2 1937.) 


The Varutrask pegmatite, lying between Boliden and the Baltic 
coast, about 20 km SE of the great Boliden mines, was first discovered 
in 1933, when dr O. BarcxstR6m, chief geologist of the Boliden Mining 
Co., drew my attention to a finegrained lilac lepidolite-fels which 
had been observed during some temporary blasting for quartz. Since 
then a good deal of work has been done, the Boliden Company reck- 
oning with an eventual economic output of the lithium minerals. I 
have thereby had the opportunity to follow the workings during 
summer visits in 1934, 1935 and 1936. The abundance and beauty 
of many of the pegmatite minerals speedily drew attention to the 
locality, and I hope in'time to give a full description of the occurrence. 
The two last years have, however, yielded so rich an assortment of species 
and raised problems of such singular interest, that the final publication 
has been retarded, awaiting further determinations on the abundant 
material and final observations relating to the different stages of 
_ mineralisation. I therefore propose here to give a preliminary account 

of one group of minerals only, namely the triphylite series and its 
decomposition products, which in Varutrask are represented in very 
fine development. Especially the transition from fresh blue triphylite 
over an intermediate stage to the brilliantly purple heterosite is to 
be followed in exceptional detail, even well represented in single hand 
_ specimens. ; 

Before entering on this subject I will, however, in form of a brief 
list, give an indication of the characteristic minerals of the locality, 

_ which up to date have been found and identified, affording an intimation 
of the general character of the pegmatitic mineralisation. 


1 Further papers dealing with the minerals of the pegmatite, are planned to follow 
in this journal. 


i 
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Native elements: allemontite locally frequent 
Oxides: cassiterite abundant 
Phospates: blue Mn-apatite frequent 
amblygonite 2 modifications, one 
(montebrasite) abundant, one very 
scarce 
triphylite rather scarce 
ferri-sicklerite frequent 
heterosite frequent 
varulite (n. sp.) scarce 
alluoudite rather scarce 
Niobate-tantalates: | columbite frequent 
Mn-tantalite scarce 
a mineral near stibio- 
tantalite scarce 
Silicates: cleavelandite abundant 
lepidolite abundant 
petalite abundant 
spodumen locally abundant 
beryll frequent 
coloured turmalines abundant (black,green, — 
ted, blue) 
zeolites frequent 


The pegmatite belongs to the so-called Skellefte granite, a fine-_ 
grained outlyer of the great Revsund granite area of northern — 
Sweden, which is now considered to belong to the closing epoch of the — 
ancient svionian formation of the Swedish archaean. 

The minerals treated in this paper are triphylite, ferri-sicklerite, — 
heterosite, varulite and alluoudite. 


The normal triphylite series. 


The primary mineral of this series is in fresh state a deep sky-blue 
triphylite (fig. 1 A). In general one must however say that perfectly 
fresh material is scarce. At commencing alteration the triphylite looses 
its blue colour and becomes wine yellow or clove-brown (fig. 1 B), 
types on the whole more common than the blue variety which as yet 
has only been found quite locally, but there, at least in one place, 
relatively abundant. 

The fresh blue triphylite occurs in coarsegrained cleavable masses. 
The luster is resinous, fracture uneven to subconchoidal. The usual 
cleavages parallel (001) and (010) are well developed. The mineral 
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is in thin section colourless. The axial plane is parallel (001) with 
y normal to (010). The character is optically +, dispersion very strong, 
@->y, occasioning anomalous indigo-blue interference colours. Deter- 


~ mination of the axial angle gave: 2V,, = 26°. 


a 
- 


oe: 


~ Marcit RosENBERG. 


‘ji Hig. 1. Specimen of blue triphylite (A) with alteration ring of ferri-sicklerite (C). 
_ In ring B, the blue triphylite has turned yellow, due to beginning alteration. Anal. 
: of A and B page 81, of C p. 84. 


So far the optical properties seemed to coincide with previous deter- 
minations. An instance indicating that the triphylite of Varutrisk 
possessed divergent qualities, was the observation of twinning in one 
thin section of blue triphylite (fig. 1 A). As far as I have been 
_ able to find, twins have not before been observed in triphylite, though 
recorded in the nearly related beryllonite. The twinning is repeated 
ein a few broad polysynthetic lamellae. Dr von KokERMANN has 
been kind enough to corroborate the twinning law by measurements 
on the universal stage. The result is in several respects so un- 


forseen and the conclusions which may be drawn, imply so far- 
6—370060. G. F.F. 1937. 
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reaching consequences, that I cite von HcKERMANNS observations 
in extenso: 

»At the request of Prof. QuENSEL, I have undertaken the in- 
vestigation of an apparently twinned crystal, observed in a thin- — 
section of triphylite-rock from Varutrask. In section the mineral 
is colourless, the refringence and birefrigence agreeing with those 
of the triphylite. As no mentioning of twinned triphylite is found 
in the literature, the question arose whether another mineral 
or a haphazard growth of separate triphylite crystals were present. 

The investigation was carried out on the universal stage in 
sodium light. The crystal-section consisted of two somewhat 
narrower marginal and one broad central lamellae, the joints 
being straight and strictly parallel; not coinciding with any part- 
ings of the mineral. The optical orientation of the marginal la- 
mellae was found to be identical. 

The two systems of lamellae constitute undoubtedly a true 
polysynthetic twinning, in the present case cut almost at right 
angles to the twinning-plane and slightly oblique to the acute 
bissectrices of both twins. The optic plane makes an angle of 
4° with the trace of the twinning-plane, and the latter is not quite 
perpendicular to the af-plane; 87.5° being the average of several 
determinations. The axial angles of both twins were measured — 
at 2Vy, = 26° + 0.5°; the refringence of triphylite, as determined 
by QUENSEL, being used when calculating the corrections of the 
readings. 

Evidently, the mineral is not orthorhombic. In order to com- | 
pare it with the un-twinned, presupposedly orthorhombic, tri- — 

phylite of, the same sample, another section was prepared where 


= 


the mineral was cut almost parallel to the af-plane, exhibiting 
nicely developed cleavages parallel to 001. The extinction-angle 
a: (001) was found to be 4° and the axial angle was determined at 
2Vxa = 26° + 0.8°. 

These values correspond exactly with those of the twinned 
crystal, assuming the twinning-plane to be (001). All other optic 
characteristics being equal, there seems to be small doubt of the 
two minerals being identical. 

The results of my investigation, consequently, seriously question 
the orthorhombic character of the triphylite of Varutrisk indicat- 
ing, as they do, a lower pseudo-orthorhombic symmetry. They 
also call for a revisal of earlier measurements of triphylite crystals.» 

I must for the present restrict myself to draw attention to these 
facts. To definitely proof the symmetry of triphylite, especially as 
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the divergence from orthorhombic symmetry in any case is in- 
significant, it will be necessary to corroborate the new observations 
with Laue photographs. I hope opportunity may be offered to return 
to this question in a future publication. Till then we must, however, 
reckon with the probability that there exists a clino-triphylite. 

Principally in order to determine the proportions between Fe and Mn 
and thereby localize the triphylite in the isomorphous series triphylite 
— lithiophilite a partial analysis was already at an early stage made 
by dr R. Burx of the State Natural History Museum, giving 19.53 %, 
MnO and 25.79 % FeO, all Fe reckoned as FeO. The mineral species 

in question can therefore be classed as triphylite. For even if one can 
presume a continuous series between LifePO, and LiMnPO,, existing 
analyses place known species rather decidedly in two groups, the tri- 
phylite group with Mn0<20 % and 25—40 % FeO and the lithio- 
philite group with FeO0<20 % and 25—40 % MnO. The Varutrask 
species may therefore be said to represent a triphylite relatively rich 
in Mn. 

As triphylite is a new mineral for Sweden, it was considered desir- 
‘able to obtain more complete analytical data. Through the courtesy 
‘of the Boliden Mining Co. three analyses have been made by miss 
THELMA BERGGREN of the Companys Research Laboratories in Stock- 
holm. The two first refer to the two modifications represented. by ring 

A and B in fig. 1. The third represents a somewhat oxidized yellowish- 
brown triphylite, found at an earlier stage of the investigation. 


il, 2. oe 4, By. 

Memasoluble.. °. 3 . se. ek 1.24 5.80 0.20 — — 
BOL) seo. 2 se _ 0.29 0.18 0.05 — — 

MTOR 0.81 0.36 0.64 1.47 0.42 

CE ae a 0.00 0.38 6.30 — — 

Oh Se a ne 0.00 0.00 0.00 — — 

ROMP ete Ci nc lis, ese ce 24.88 22.85 18.21 26.23 26.40 

A 18.95 18.15 20.16 18.21 17.84 
th 4 eee 1,82 1.84 1.36 0.94 0.24 

OL, opel en trace 0.11 0.00 0.59 0.47 
OMe iia ert fel 4. si oer 8.52 7.92 6.06 9.36 9.86 

TE er 0.16 0.58. 2.28 0.12 0.85 

i a ae aa 0.00 0.00 0.00 0.82 — 

oS ee 44.10 42.23 44,47 44.08 44.76 
eae 100.30 99.73 100.70 99.84 

Ee sa oy ee os 3.423 3.384 3.521 3.52 3.584 

Fresh blue triphylite, Varutrask (A in fig. 1). 


1 

2. Wine-yellow triphylite > (B in fig. 1). 
8. Triphylite, somewhat oxidized » 

4. Triphylite, Grafton, New Hampshire, U.S.A. 

5. Triphylite, Norwich, Mass. > 
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Analyses 1 and 2 come very near the old analyses of PENFIELD of 
triphylite from Grafton and Norwich, which are given above for com- 
parison (N:o 4 and 5). 

Analysis 1 indicates a very pure triphylite. Recalculated to 100 % 
the molecular ratios are 946: 317 or nearly exactly 3:1. Analysis 2 
represents an intermediate zone between the blue triphylite and an 
alteration product, ferri-sicklerite, described below. The triphylite of 
this zone has changed colour to wine-yellow, but shows hardly any 
other change than an insignificant oxidation of 0.33 9% Fe,0;. Analysis 3 
shows on the other hand more advanced oxidation, a fourth part of the 
iron being present as Fe,O;. This analysis is also of interest because of 
the relatively high content of Na,O. Of former analyses of triphylite 
none exceeds 0.50 °% Na,O. It lies near at hand to reckon with an 
intermixture of a third component in the triphylite — lithiophilite series, 
namely the natrophilite molecule. Already BrusH and Dana have 
shown that natrophilite is intimately associated with lithiophilite in 
Brancheville. On the other hand one might reckon with the possibility 
of a substitution of Na,O for Li,O during the oxidation, analogous to 
the formation of fB-spodumen, described by BrusH and Dana from 
Brancheville. I will here restrict myself to drawing attention to the 
fact, as opportunity will be given further on to return to the question, 
where a third explanation is discussed (p. 95). 


We may now proceed to the more advanced stages of alteration 
of the triphylite from Varutrask. A mineral belonging to this category 
at an early date drew our attention by the brilliant purple colour 
of its streak. It was easy to define this mineral as belonging to the 
heterosite — purpurite series. When I, therefore, in 1936 through the 
mining geologist of the Boliden Co. dr O. Opman received a fine spec- 
imen of blue triphylite, surrounded by a darkbrown ring, (A and 
in fig. 1), [ naturally presumed that I had in my hand the transition 
from triphylite to heterosite, which mineral is always black to dark- 
brown in field specimens due to a thin coating of a hydrogenous phos- 
phate of Fe and Mn. It soon, however, became evident that the alteration 
products of triphylite were of a more complex nature and that at 
least one definite intermediate stage of oxidation was represented at 
Varutrask. 

Already in the summer of 1935 dr O. BarckstR6m had in an out- 
lying pegmatite dike near the small farm of Lévlunden, about three 
km NE of Varutrisk, found specimens of a mineral, which could not 
be identified with any other mineral of the district. A preliminary 


ee 
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chemical investigation showed it to be a Fe-Mn phosphate with all 
Mn as MnO and the whole Fe content as Fe,0;. Later on, as my atten- 
tion was drawn to the case, it was found that this intermediate product 
of oxidation was by no means uncommon. The dark ring round the 
fresh triphylite (C in fig. 1) was found to possess the same chemical 
qualities and where triphylite is still found unaltered, this species seems 
to represent a common and more initial stage of alteration, alone or 
intermixed with the more fully oxidized heterosite. The stages of ox- 
idation from triphylite over the new intermediate product to heterosite 
are chemically characterized by practically the whole content of Mn 
and Fe occurring as follows: 


triphylite MnO FeO 
interm. stage MnO  Fe,0, 
heterosite Mn,0O, Fe,0, 


The new mineral, representing the intermediate stage, is dark brown 
in colour, the streak and powder brown to brownish red. The brilliant 
purple streak of the heterosite-purpurite series is quite lacking. Also 
if dipped in acid, to remove the usual thin black coating of later altera- 

tion, a brown colour appears, not the purple of the higher oxidized 
species, which naturally is dependant on the higher state of oxidation 
of Mn, there at hand. 

Under the microscope the mineral is of a deep reddish brown colour 
and almost unpleochroitic. Subtranslucent to opaque, the deep colour- 
ing makes optical determinations difficult and unreliable. The clea- 
vage of the original triphylite is readily distinguishable. The medium 
indices of refraction is well over 1.78. 

_ Two complete analyses have been made by miss BerGcGREN. N:o Lis 
the outer ring surrounding the fresh triphylite, (fig. 1 C), no. 2 is from 
the farm Lovlunden where the mineral was first found. No. 3 is sick- 
lerite, a nearly related phosphate from Pala, Cal., first described by 
Scuatier. As seen, the two analyses from Varutriisk give very close 
results, indicating that we have to deal with a definite mineral and not 
only with a link in a progressing series of alteration products. 

Both analyses of the Varutrisk material correspond fairly well to 


the formula: 
12 RO: 5 Fe,0,.9 PO; 


The small amount of H,O has, however, then been left out, as the bases 
only suffice to bind P,O;. The ratios bases to P,O;, all Fe counted as 


FeO, is nearly exactly 3: 1 (952 : 315). 


} 
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la. 
1. mol. prop. . 2. 3. 

Unsoluble™ tar eae) mene a 1.66 — 2.42 4.18 
HOSS105 eee ere eae 0.51 a 0.79 aa 
HiOP-+ 10S aes en es) iene 0.51 — 0.44 1.70 
Be, Ocoee rhasre tices ace: Ae SMe 27.20 0.170 29.08 11.20 
Mais 0 feeierbt eet ss lee =f eat eee 0.00 — — 2.10 
TO Se ys ocean’ See 0.00 = 0.00 = 
HeOM Pte as hone eee 0.59 0.008 0.22 -— 
MAC ne Se eee 19.13 0.270 15.20 33.60 
Dad tae oS ee ees 1.36 0.024 1.88 0.20 
MpOS > 2. he oth See eee 0.11 0.008 1.70 = 
si AS ea meet gr 2 3.72 0 124 3.26 3.80 
NGG), *cc nid 3) Re a ee 0.81 0.018 0,88 — 
Ri0-:. 3. 4 Ste ta eee eee 0.00 = 0.00 a 
Pies iy su ce 44.80 0.315 44.64 43,10 

100.40 100.51 99.95 
SOM syle a a te lotro: dibs. ids oo 5.391 Bux 


The amount of Fe,0, is naturally dependant on the accessible amount 
of Fe in the original triphylite and the proportions RO : R,O; can there- 
for not be expected to present any strict molecular proportions. 

In discussing the analyses, the following points may be worth notice, 
comparison being made between the fresh triphylite and the outer 
ring of alteration in the same hand specimen. : 

It is obvious that Mn, Fe and P.O; have practically remained con- . 
stant, the changes are: MnO from 18.95 to 19.13, FeO from 24.33 to. 
25.08, (counting all Fe as FeO) and P.O; from 44.10 to 44.80. The 
only evident change which has taken place, refers to the almost complete | 
oxidation of FeO and to the leaching of Li,O which has been reduced 
from 8.52 % to 3.72 %, or to less than half the original content. 
The amount of leaching of the alkalies has to all evidence been regulated 
in proportion to the oxidation of FeO. The molecular ratios between 
bases and P,O; has remained unchanged, 946: 317 in triphylite, 952 7 
315 in the alteration product. 

As far as I have been able to find, no mineral in all respects corres- 
ponding to the composition given above, has been described, though 
several species, referred to as alteration products of triphylite or lithio- 
philite with Mn as MnO and Fe as Fe,0, are known. I refer to the old 
species alluoudite of Damour (1848) and to salmonsite and _ sicklerite 
of ScHALLER (1912). Of these, however, none strictly coincide with the 
chemical relations cited above. Rather near comes alluoudite, but 
the content of Na,O substituting Li,O places this mineral in a separate 
class. A mineral closely resembling alluoudite is represented at Varu- 
trisk and I will return to the question of its position and relations 


Bd 59. H. 1.] MINERALS OF THE VARUTRASK PEGMATITE. 85 


further on. Salmonsite is strongly hydrated with 15.30 % HO; for 
which ScHaLLeR gives the formula 9MnO Fe,O, 4P,0; 14 HO. 
Evidently it is not our mineral. 

The sicklerite from Pala, on the other hand, in many respects comes 
near the Varutrask alteration product. The formula given by SCHALLER 
from analysis 3 in the table above is : 6MnO Fe,0; 4P,0; 3(Li, H).0. 

It is difficult to say, how near these two minerals are related. The 
Pala sicklerite, by ScaLuer considered as an alteration product of 
lithiophilite, is essentially poorer in iron. The relative proportions be- 
tween Fe and Mn are, however, in this case of little consequence, these 
relations being dependant on the allotment in the primary triphylite 
or lithiophilite. ScHatiers sicklerite shows, according to the only 
analysis published, a slightly diverging composition, the propor- 
tions RO: P.O; being 9: 4 instead of 9:3 in our mineral. The very 
brief description of sicklerite does not allow a positive conclusion 
as to the reliability of the analytical data. As, however, known optical 
properties agree and the paragenesis of both minerals is to all evidence 
much the same, I propose to name the mineral from Varutrask ferri- 
sicklerite, indicating a relationship to the Pala sicklerite but accentu- 
ating the higher content of iron. 

The two analyses of ferri-sicklerite, from two different localities, are 
so alike that one cannot doubt a definite species. The oxidation of tri- 
phylite and lithiophilite to all evidence does not proceed continuously, 
ferri-sicklerite marking a stage where all Fe is oxidized but the oxidation 
of Mn has not. yet set in. This would denote a halting-point in the pro- 
gressing alteration, the next stage would be represented by the minerals 
of the heterosite — purpurite series, when also all Mn has been oxidized. 

We may therefore define ferri-sicklerite as representing a definite 
stage of oxidation in a series triphylite — ferri-sicklerite — heterosite. 
ScHALLER’s sicklerite would probably represent the same place in the 
series lithiophilite — sicklerite — purpurite and might therefore be 


‘signified as Mn-sicklerite. The following table, with the percentages 


of the principle constituents, taken from representative analyses, 
indicates such a succession: 


I. Triphylite series. 


Miphylite .... . " Li,O 852 MnO 18.95 FeO 24.83 PO, 44.10 

S ferri-sicklerite .... » 3,72 > 19.18 Fe,0, 27.20 >» 44.80 

heterosite ...... » 0.46 Mn,O, 20.42 » 27.44 » 41.93 
II. Lithiophilite series. 

Mathiophilite -. . . = . Li,O 8.50 MnO 35.98 FeO 8.60 PO, 44.40 

Bickleritover «a0 <; > 38.80 >» 33.60 Fe,0, 11.26 » 43.10 

UT PULILON 9.) cut «aos > — Mn,0, 29.25 » 15.19 » 47,80 
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It is of interest to note, how nearly equivalent, the reduction of 
Li,O is in both the two intermediate stages, from an original content 
of about 8.5 % in triphylite and lithiophilite to 3.72 in ferri-sicklerite 
and 3.80 in the Pala sicklerite. Mn and Fe also remain in their original 
proportions and percentage. The only change is the intermittent oxi- 
dation of Fe in the first instance and of Mn in the second and the 
leaching of the alkalies. 

An extra indication that ferri-sicklerite represents a definite miner- 
al species, is given by an X-ray powder photograph which prof. West- 
GREN has kindly taken (fig. 2), shortly discussed further on in reference 
also to heterosite (p. 89). 

We may now proceed to the next stage of oxidation, represented 
by the mineral heterosite. 

Concerning the name of this phosphate, different opinions have been 
asserted. Lacrorx! has referred ScHALLER’s new mineral purpurite? 
to the older heterosite of ALLUOUD (1826), and is of the meaning that 
purpurite »n’est qu'une heterosite plus manganifére que celle du Li- 
mousin». In this case the name heterosite has naturally priority. 
It is, however, evident that there exists a series heterosite — purpurite 
with the same difference in proportions between Mn and Fe as in 
the series triphylite — lithiophilite. It seems therefore appropriate 
to retain both names, as SCHALLER also proposes in a later publication,* 
representing the same chemical distinctions as are maintained between 
triphylite and lithiophilite. This is all the more wellgrounded, inas- 
much as the material from Varutrisk clearly indicates that no change 
of any importance concerning the Mn — Fe proportions has taken 
place during the process of alteration. In agreement with ScHaLLER 
the mineral here in question is named heterosite, indicating the altera- 
tion and full oxidation product of triphylite. 

The heterosite occurs at Varutrisk in larger or smaller nests and 
nodules, widely dispersed through different parts of the pegmatite. 
One of the largest nodules measured over 4 dm in length and 2 dm in 
bredth. In consequence of the strong tendency to alteration which all 
species of the triphylite — lithiophilite series show, the original triphy- 
lite is seldom preserved in larger quantities in the heterosite nodules. 
Under the microscope, however, rests of triphylite are often to be ob- 
served. The transition is in most cases singulary sharp, again indicating 
the absence of gradual oxidation. Ferri-sicklerite is of course often noted 
as an intermediate product, but between the three stages a marked 
hiatus is pronounced. 


1 Min. de France, tome 4, p. 469. 
? Am. Journal of Science, XX, 1905, p. 146. 
* Bull. U. S. Geol. Survey, 490, 1911, p. 72. 
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Attention was early drawn to the heterosite at Varutrisk because 
of the brilliant purple streak, produced by scratching the black surface. 
The mineral in field specimens always shows a dull black colour, but 
this was soon found to depend on a thin coating of another phosphate, 
which, penetrating every cleavage and crack, completely obscures the true 
colour of the mineral. The black fragments, when treated for a moment 
with cold, diluted HCl, show up in radiant purple colouring. 

Under the microscope the heterosite shows an intense pleochroism 
in yellow-gray, red and deep purple. The cleavages of the original 
triphylite are generally well retained. The mineral is often intimately 
interwoven with narrow streaks of a yellow phosphate following the 
cleavages. This is possibly identical with the mineral alluoudite, which 
will be described further on. 

To control the relative proportions of Mn and Fe and the state of 
oxidation, a partial analysis was made by dr Burx giving the following 


result: 
Mn,0, 21.14 Fe,0; 28.30 


_ All Mn and Fe were present as trivalent oxides. The proportions 
of Mn,O, and Fe,0;, reduced to MnO and FeO, nearly exactly correspond 
to the amount and proportions in the analysed triphylite: 


triphylite heterosite 
FeO 24.33 25.46 
MnO 18,95 19.00 


Already this early analysis indicated that no exchange or removal of 
these elements had accompanied the alteration. 

As published analyses of the heterosite — purpurite group of minerals 
are scarce and the U. 8. A material, treated by ScHaLtER, has been 
executed on small quantities and partly impure material, whereas the 
material from Varutrisk was both abundant and exceptionally pure, 

it was desirable to get a new complete analysis made. Through the 
ready compliance of the Boliden Co., Miss BurcereNn has executed 
two complete analyses on singularly pure material, the one of the 
Varutrask, heterosite, the other of so-called purpurite from Hrongo in 
SW Africa on material, which prof. P. Rampour of the Berlin University 
kindly put at my disposal. The analyses are given below; for comparison 
the only two other analyses of later years, from Hill City, 8. Dakota 
and Kings Mt, N. Carolina, both published by ScHALLER, are appended. 
Finally an analysis by P1sant, citied by Lacrorx, on material from the 
original locality of Chanteloube, France, is given, concluding the 
available analytical data of any importance. 
1 Cfr. Brush and Dana. Am. Journ. of Science 1879, XVII, p. 367. 
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al. 2. 3. 4, 3) 
Unsolublesmaseeuie botnet 0.30 — 0.19 0.52 — 
HO 1100 ee ta eee 1.67 1.08 — 1.95 — 
HO 100 oa eee ee 1.65 2.38 4.82 3.31 7.62 
ITEM O's bios. Gl, Gusset yc 27.44 33.42 38.36 15.89 24.60 
Mn,O, pease ee eet 20.42 15.14 12.18 29.25 29.35 
MnOist es epee ee 3.60 1.58 _ _ — 
Caner <Psixivas strc aday 1.70 1.16 87 1.48 7 
IM. Os St oie hss ae 0.17 0.00 — _— — 
LAK OY G5 Teh ol geo fai 0.46 0.83 — trace —s 
Na, Oe” oa cneene Cine eare Isle 0.72 — 0.84 _— 
KEOU a a) LT eae pare 0.00 0.00 — — — 
PO 268d 2 a eee 41.93 43.79 43,45 47.30 41.60 
100.46 100.00 100.27 100.54 103.17 
1. Heterosite, Varutrask. anal. Thelma Berggren 1936 Sp. gr. 3.409. 
2. Heterosite, Erongo, SW Africa. anal. Th. Berggren 1936 Sp. gr. 3.398 
3. Heterosite, Hill City, S. Dakota. anal. W. Schaller 1911. 
4. Purpurite, Kings Mt. N. Carolina. > > > 
5. Original »Heterosite», Chanteloube, France. anal. Pisani 1910. 
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Both the new analyses show almost identical ratios for R,O3 : P.O; 
The heterosite from Varutriisk gives R,O,: P.O; 301 : 295 
from Erongo 305 : 308 
Clearly, the small amount of RO bases are bound in other ways than as 
phosphate. 

To all evidence the oxides in the heterosite — purpurite series replace 
each other in as varied proportions as in the triphylite — lithiophilite 
series. From 6 analyses, (the 5 tabled above and one incomplete from 
Brancheville, Conn.) I have calculated the following allotment: 


ee 


Fe,0, P,0,  Mn,0, P,0, 


LEAL City.1S9 ak ObR myn enens 76 24 
2, Erongo, SW Africa... |. as. ; 68 32 
S.cViaratrask wn 6 hee teens ees ; 57 43 
4, Brancheville, Connecticut. . . . 53 47 
Ba Chantolouhe ess carmen hon tee 45 55 
6. Kings Mt., N. Carolina... . . 35 65 


Following ScHALLERs proposal regarding nomenclature, the 4 first are 
to be classed as heterosite, the two last as purpurite. 

The new analyses from Varutriisk and SW Africa do not confirm 
ScHALLERS formula respecting the content of H,O. Miss BerGcGREn, 
however, has drawn my attention to the fact that the mineral is highly 
hygroscopic after pulverisation so that it is difficult to form conclusive 
evidence on older analyses, made on insufficient or defective material. 
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Both the new analyses show a content of H,O nearer 1/2 than 1 in 
proportion to P,O;. In fact if the ratios for the combined alkalies are 
deducted for R(OH), both analyses give almost exactly the ratios 
2:2:1 for R,O;: P,0;:H,O. But then the small content of MnO and 
CaO has been left out. ScHanumR also emphasises that the water which 
is given off at 105°, »goes very readily and at one time», and draws the 
conclusion, that it most probably is present as water of crystallization. 
In my calculation I have combined H,O above and below 105°, as also 
SCHALLER has done. Though I can draw no conclusive evidence respect- 
ing the state in which H,O partakes in the constitution, the new analyses 
rather point to the formula R,O, P.O; 1/,HO than to ScHaLLEeRs R,O, 
P.O; H,0. 
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Fig. 2. X-Ray Photographs of Triphylite, Ferri-sicklerite and Heterosite obtained 
with Cr-K Radiation. 


It may be of interest to note an old analysis of heterosite from 

~ Norwich, Mass. by MALiet,! which in respect to content of water stands 

near the new analyses. It will be recollected that a triphylite very 

near the triphylite from Varutrisk in chemical composition, also came 

from Norwich. The conditions at Norwich seem to have been very 

analogous with Varutrask respecting formation of minerals of the tri- 
_-phylite series and their decomposition products. 

Besides the localities, citied above, minerals of the heterosite-purpurite 
series have been described from Tammela in Finland? and Hiihnerkobl, 
Bavaria,? in both cases associated with minerals of the triphylite — 

~ lithiophilite series. 

Professor WEsTGREN has at my request been kind enough to take 
some X-ray powder photographs of the series triphylite — ferri-sickle- 
rite-—heterosite. The photographs, here reproduced (fig. 2), show 


1 Am. Journ. of Science 1854, XVIII p. 33. 
2 Mixinen, Bull. Com. Geol. de Finland, 35, p. 95. 
. 8 LaupMaNN & Sremrmerz, Zeitschr. f. Kryst. 55, p. 562, 574. 
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marked dissimilarities between the three minerals. Awaiting opportun- 
ity for further structural analyses, I here restrict myself to cite the 
following lines communicated by WerstGREN: »From X-ray powder 
photographs of mineral specimens, specified as triphylite, ferri-sicklerite 
and heterosite, may be concluded that each of them mainly represents 
a special phase. The strongest interferences of ferri-sicklerite show 
up as faint lines in the X-ray patterns of heterosite indicating that 
the latter specimen contains somewhat of the same phase as ferri- 
sicklerite.» 

I will now return to the question of the black coating, which, as 
already mentioned, always is found on field specimens of heterosite 
or purpurite, masking the true colour of the minerals. This coating 
has probably been held for MnO, according to descriptions from several 
localities. Lacrorx! for example speaks of psilomelan as a secondary 
product of alteration of triphylite occurring parallel with the transfor- 
mation to heterosite or hureaulite, and MAKINEN? has presumed the 
same interpretation for evidently quite the same phenomena regarding 
the heterosite from Tammela. He says that »sogar die feinsten Spriinge 
sind von einer schwarzen, halbmetallisch glinzenden Substanz erfiillt, 
die sehr deutlich auf Mn reagiert und wahrscheinlich aus Pyrolusit 
besteht.» 

A qualitative proof showed, however, that at Varutrask the black 
covering was a phosphate, containing Fe,0;, Mn,O, and H,O. I then 
noted references by BrusH and Dana? and by Graton and ScHALLER,! 
evidently referring to the same phenomena. Whereas BrusH and Dana 
refer to a decomposition product of lithiophilite, Graton and ScHALLER 
refer to a direct alteration product of purpurite from N. Carolina. 
They say »the purple mineral is always covered or surrounded by a 
greater or less thickness of a black or brownish-black material of pitchy 
luster and uneven or sub-conchoidal fracture. This material was found 
to contain iron, manganese, phosphoric acid and water.» The authors 
expressed hope that sufficient material would soon be forthcoming 
for an analysis, but, as far as I can find, nothing has been published since 
1905, except in U. 8. Geol. Survey, Bull. 490 p. 73, where ScHALLER 
mentions a coating of black, secondary material on lithiophilite from 
N. Carolina, also occurring as a narrow zone between lithiophilite and 
purpurite. 

Miss Brreeren has been kind enough to make some quantitative 
tests of the black coating on the heterosite of Varutrask. The coating 


1 Min. de France IV p. 363, 470. 

2 Bull. Com. Geol. de Finland, 3b, py 9D. 

5 Am. Journ. of Science, 1879, XVIL, p. 367. 
S An. Journ. of Science, 1905, XX, p. 148. 
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was removed by scraping the outermost layer of the black heterosite 
with a knife. In this way 0.0466 gr was obtained from 21 gr heterosite. 
The result was as follows: 


% 


H,O 14.1 
Fe,0, 23.2 
Mn,0; 29.1 
CaO trace 
P.O; ole? 


The figures are only approximate. As already Brusu and Dana have 


_ anticipated for Brancheville material, no definite composition of these 


alteration products is to be expected. The observations from Varu- 
trask at any rate signify that the black coating on the heterosite, 
penetrating the mineral by every cleavage and crevace, is a strongly 
hydrated Fe—Mn_ phosphate. 


The sodium-accentuated sub-series. 


We now pass over to what I think may be termed a parallel sub-series 
of the triphylite — lithiophilite group. 

Already at an early stage of the investigation a MnO—Fe,0; phosphate 
was found, which did not correspond with any species of the former 
series. The mineral occurs rather scarcely in well defined nodules of 
2—3 cm in diameter. At Lovlunden a nodule 10 x 4 cm was observed. 
On weathered surface it is always of a dull canary-yellow colour, most 
often appearing as by weathering hollowed, oval-shaped yellow nodules. 
On cleavages it is of a dull black colour. Dipped in acid it readily 
turns yellow, contrasting to the brilliant purple of heterosite, when 
treated in the same way. Also streak and powder are of a dirty yellowish 


tinge. 


Under the microscope the mineral shows itself to be remarkably 
pure. Translucent in yellow to yellowish-green colours and in contrast 
to heterosite, wholly unpleochroitic, it is crystalline in radiating fibrous 
or globular aggregates. The refractive indices are a 1.760, y 1.775. 

It was from the beginning apparent that this mineral represented 
another species of Fe — Mn phosphates than those dealt with above. 
Prof. Amrnorr of the State Natural History Museum therefore kindly 
allowed an analysis to be made by the chemist of the Mineralogical 


Dept., dr R. Brrx, which gave the result stated under 1 in the following 


7 er 
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table. Analysis 2 refers to the mineral alluoudite, of Damour (1848) 
which is nearly related both in chemical composition and field relations 
and to which I am inclined to refer the Varutrisk mineral. 


ue la. 2. 

lWnsolnble ares ol. (omega. 1.24 — 0.60 
EO 21005 5 ee ome 0.24 — _— 
BiOyeS Ut Woeg « aes wc 0.66 0.037 2.65 
HOR a getiede ge h O" Roo 19.83 0.121 25.62 
MEO... A che eae — = 1.06 
Mn | cates Steere 28.17 0.379 23.08 
aeO! kt apie oeete 197 0.030 0.00 
Nai0 jcieonine aed 7.20 0.116 0.47 
P.O che: i coacne ie eae 46.70 0.287 41.25 
| eee ee ents. SP Sen 0.80 0.021 = 

100.03 99.78 
——() (OL 2a eee 0.19 

99.84 
Sp. gr. 3.576 Sp. gr. 3.468 


1. Alluoudite, Varutriask. 
la. Mol. prop. of d:o 
2. Alluoudite, Chanteloube, France. 


The analysis 1 works out satisfactory to the formula: 
5 R,(PO,), Na(OH, F). 


All Fe and Mn have then been reckoned as bivalent and enough Na,O 
has been deducted for H,O +105 and F. R represents MnO, Fe,O, 
and remaining Na,O. Bases to P,O, are again nearly exactly 3:1. 
It is not strictly possible to reckon the old analysis from Chanteloube 
analogously as the relatively high content of water has only been 


determined in the lump. As P.O; only suffices to bind the Fe — Mn 


oxides, enough (OH) must be deducted for Na,O. An approximate 
formula would then be 


3 R,(PO,),*Na(OH) 


again counting Fe as FeO. Though the two analyses show differences, 
these are hardly greater than can be accounted for by impurity of 
material in the older work. On the other hand, so much in general 
character and field occurrence is in common, that I believe the two 
minerals to refer to the same species. 

The original alluoudite from Chanteloube was supposed to be derived 
from triphylite through alteration. Already Lacrorx! has, however, 


1 Min. de France IV p. 366. 
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doubted this interpretation and is more inclined to presume that natro- 
philite has been the original source of alluoudite, which would more 
easily explain the high content of Na,O. On the other hand it is of 
course possible to assume an independent invasion of Na,O, which 


for example naturally must have accompanied the extensive albitisa- 


tion during that epoch of mineralisation. It may be remembered, how 
‘spodumen can be altered to a mixture of eukryptite and albite, inferring 
a substitution according to Brus and Dana? from 7.62 Li,O and 0.39 
Na,O in fresh spodumen to 3.61 Li,O and 8.29 NaO in f-spodumen. 
In our case such a process is, however, hardly acceptable, as the epoch of 


_albitisation clearly preceeds the formation of the Li — Mn phosphates. 


A third explanation relating to a new mineral species will be referred 
to below. 

To begin with, I was at a loss where to seek the primary mineral, 
from which the alluoudite must be derived through partial oxidation, 
and was most inclined to accept Lacrorx’s idea of natrophilite as the 
primary source. This idea was strengthened by the statement that 


-natrophilite often occurs in closest association with the minerals of 


the triphylite — lithiophilite series. Already Brusu and Dana? have 
emphasised this, relating to material from Brancheville, and I noticed 
that they mention an auburn yellow secondary phosphate, found 
along cleavages of the natrophilite, which might well be alluoudite. 

At this stage my attention was however drawn to a mineral, described 
by Heappen? from Nickel Plate mine, Pennington Co., 8. Dakota with 
an analysis which might well represent the primary source for a mineral 
such as alluoudite. The analysis, given as no. 2 in the following table, 
shows all bases as bivalent and 7.46 Na,O against 0.28 Li,O. 

A search was now made on all material at hand from Varutrisk 
to try to find some rests of the primary mineral. The result was however 
negative. It is miss BergGrEN I have to thank for discovering the min- 

eral I was in search of. She visited Varutraisk in september 1936 and 
I had asked her to look out for a probably green phosphate, nearly 
associated with alluoudite, by now a familar mineral to us both. Miss 


BercgerEeN while making a collection of the minerals at the locality, 


succedeed, after a good deal of searching in finding half a dozen small 


specimens of a dark green phosphate, closely associated with alluoudite. 


It was soon evident that a new and distinct mineral species had been 
found. 


1 Zeitschr. f. Kryst. V p. 195. 
2 Zeitschr. f. Kryst. XVIII p. 11, 13. 
8 Am. Journ. of Science 1891, XLI, p. 416. 
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The mineral is of a dull olive-green colour. It occurs in fine gran- 
ular masses, in size and form about coinciding with the alluoudite, 
In one specimen one seemed able to follow a gradual transition to 
alluoudite, and as this observation seemed to verify my assumption 
relating to the connection between the two minerals, material for 
analysis was taken from this specimen. 

Under the microscope the mineral is colourless. Two well-marked 
cleavages at right angles probably are the same as in the triphylite 
series, (001) and (010). The axial plane is, however, vertical to the 
best cleavage. If this also here is (001), the plane would be parallel 
(010). Refractive indices are a 1.720, y 1.732. The axial angle is 
destinctly larger than in triphylite, 2Vy, is 70°. Dispersion distinct 
o>v, but not nearly so strong as in triphylite. 

Most grains are intimately interwoven with a yellowish green phos- 
phate, without doubt alluoudite, representing beginning alteration to 
that mineral. 

Intricately mixed with turmaline and lepidolite, it was not easy 
to procure pure material for analysis, but after much work miss Berg- 
gren succeeded. The analysis gave: 


1 la. 2 
Wi 56 » Bd a8 6 1.80 — 2.47 
He Ors 00 tere een eae 0.14 _— _ 
He Oe a OD a aan eee eee 0.75 0.042 0.78 
He. Oa Seciasd «tiene ae ee 8.35 0.052 — 
AL OF 8 ast lege tea ae 0.86 0.005 — 
HeO Sede ae eee 7.52 0,105 25.05 
MNOS OU hore 25.30 0.857 15.44 
CaO BN irs 735, Bearer oe 4.86 0.087 5.53 
MeO? Nc sete ene 0.00 — 1.50 
Li OL Gis A ee 1 eee 0.88 0.030 0.28 : 
Baia O) Shen cas. cae aC 7.12 0.115 7.46 
BOs Jue ei, eee ee 0.12 0.013 2.00 
PO eter at Rie ee 42.80 0.301 38.64 ; 
Wat eee hs ant ee 0.06 — 0.69 
100.06 99.89 
Sp. gr. 3.581. 3.612 


1. Varulite, Varutrisk. 
la. Mol. prop. of d:o 
2. Unnamed phosphate (Headdenite), S. Dakota. 


As the ratios RO: R,O, again naturally are accidental, no definite 
formula can be expected, except reckoning all bases as bivalent. 
One then gets approximately the formula: 
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Na,O 5RO 2P.0,; or Na 2%/, (Mn Fe Ca) (P 0,), 


The small amount of water and F are left out of reckoning. The pro- 

portions MnO: FeO are those of lithiophilite. 

For this mineral I propose the name Varulite, the name ta- 
ken from the first half of the locality of Varutrisk. 

Happens phosphate gives in the same reckoning, deducting enough 
alkalies for F only, approximatly the same formula but with other pro- 
portions MnO: FeO, indicating relation to triphylite. 

The material of varulite, as yet found, is not fully unaltered. The 
analysis signifies, as already the thin sections under the microscope 
indicated, a beginning alteration to alluoudite. About just as much 

_ Fe is oxidized as in the analysis 3 of the triphylites, given above. If we 
_ therefore as yet have not found absolutely fresh material, it may be 
remembered that the somewhat oxidized triphylite (analysis n:o 3 
pp. 81) for a long time represented the freshest material I had at my 
_ disposal of that mineral. It was first at a late stage of the investigation 
that perfectly fresh triphylite was found. 
It may, I think, be assumed that the new sodic phosphate varulite 
- represents the original source for the alluoudite. The question now 
- arises where to place this mineral in the larger group of triphylite — 
_lithiophilite — natrophilite phosphates. In discussing this question I 
will presume that we may deal with the fully unoxidized phosphate, 
containing all bases as bivalent. 
It seams difficult to assume that natrophilite has been the source. 
A reduction of Na,O from the theoretical 17.9 % in natrophilite to 
_ 7.12 % without any oxidation or hydration would be difficult to ex- 
plain. The proportions at hand are nearer the formula 1/, Na,O 21/, 
(Mn Fe)O P.O; than Li,O 2(Mn Fe)O P,O; in lithiophilite which would 
imply that half the content of alkalies in, for example, the lithiophilite 
molecule have been substituted for an equivalent amount of Mn—Fe. 
In reference to the proportions Mn —- Fe HzappEn’s phosphate would 
represent the same condition relating to triphylite. If in future this 
supposition should be verified, we would have to reckon with two 
parallel groups: the Li-series, triphylite—lithiophilite and a Na-ac- 
_centuated series, as yet represented by Huappen’s phosphate, which 
provisionally may be named headdenite and varulite, the former 
corresponding to triphylite, the latter to lithiophilite in Fe: Mn re- 
lations. This second series would be characterized by proportions 
R.O: RO 1:5 instead of 1:2, in the former series. The small Na 
content in triphylite, as documented in analysis 3 and also referred 
to on page 82, may well infer a primary intermixture of varuiite. 


| 370060. G. FP. F. 1937. 
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This would also explain the occurrence of alluoudite in heterosite, 


alluded to on page 87. 
Regarding the relations of the whole group and the different stages 
of alteration, one might outline the following succession under progress- 


ing oxidation: 


Li-series. Na-series. 
le 2. 3. 4, 
triphylite lithiophilite headdenite varulite 
Fe-sicklerite Maceiaelente Fealiennee Mn-aliuoudi¢l : 
heterosite eae Na-heterosite oe ie. 


Spaced-out types are verified by analyses. Natrophilite has not been — 
included, as analytical data of this mineral as yet only refer to one . 
single. analysis of Brancheville material. Nothing gainsays, however, — 
that the natrophilite series may be devided in Na(Mn, Fe)PO, and Na 
(Fe Mn)PO, subdivisions according to the relative proportions of | 
Mn and Fe, each followed by its series of oxidation products in accord- 
ance with the scheme above. No such species are, however, as yet 
known, and if the intermediate stages are missing, it would be difficult 
to identify the terminating alteration product from purpurite in general, 
as the alkalies would be missing and their character and proportions 
to the other bases undefined. This refers also to Na-heterosite ‘and 
Na-purpurite. 

Denoting the valency of Fe and Mn the relations of the minerals 
may be illustrated as follows: 


i; 2. 3. 4. 


dass? i Bee 9 2 2 2 2 
Ti a Mn)PO, Li, (Mn, Fe)PO, Na, 2} (Fe, Mn)2PO, Na 24 (Mn, Fe)2PO, 


Lest i. 22 a) ee tees see 2) Peek 

(Li, Fe, Mn)PO, (Li, Mn, Fe)PO, (Na, Fe, Mn)PO, (Na, Mn, Fe)PO, 
3 8 BR Re of | 3 3 

(Fe, Mn)PO, (Mn, Fe)Po, (Fe, Mn)PO, (Mn, Fe)PO, 


As mentioned, a subdivision of the natrophilite series might give 
analogous groups 5 and 6. 
Min. Dept., Univ. of Stockholm, February 1937. 
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Nagra ord i fragan om den sista landisens utbredningsgriins 
inom Fennoskandias nordligaste delar. 


Av 


V. TANNER. 
(Manuskr. inkommet 2/, 1937.) 


Biologerna i Norden ha redan sedan ett halvsekel tillbaka stillts 
infor fragan: har den sista landisen under tiden fdr sin storsta ut- 
bredning tackt Fennoskandia i dess helhet och utslackt allt liv dar, 
eller har nedisningen ej varit total utan inom randomraden funnits 
isfria stallen, om in sma, dar livet funnit en fristad, och fran vilka 
det senare, i den man betingelser harfor ater intriidde, smaningom 
ryckte tillbaka in mot land till sina utbredningsomraden under inter- 

glacial eller preglacial tid. Av allom bekanta vaxtgeografiska orsaker 
_ha i detta avseende de vastliga och nordliga kustremsorna tilldragit 
sig biologernas sarskilda intresse. Ty sedan linge har det varit hojt 
over allt tvivel att sista landisen gjort tabula rasa av allt levande inom 
Fennoskandias sydliga och sydostliga randomraden. 

Det kom att racka ratt lange, innan geologerna blevo i stand att lamna 
biologerna nagot bistand for losningen av detta brannande spérsmal. 
Detta giller sarskilt de nordligaste delarna av Fennoskandia, vilka be- 
roras i dessa rader. Den ingaende detaljkunskap om de kvartiira 
avlagringarnas byggnad, som 4r erforderlig for en entydig lésning av 
problemet, saknas. Systematiskt genomforda detaljundersdkningar 
och kartlaggningar av de kvartira bildningarna ha icke heller foretagits 
‘inom nagra storre delar av de kritiska omraden, vilka har intressera oss, 
och man har darfér varit nodsakad att 1 mycket stor utstrackning 
generalisera de enstaka vittnesbérd som de vanligen mycket svartydda 
detaljiakttagelserna kunnat lamna, eller har man férsdkt bilda sig en 
uppfattning i fragan genom anlitande av indirekta vagar. For den nord- 
‘vastra delen av den norska kustremsan, mellan Lofoten och Mager6, ha 
visserligen de allra senaste aren att uppvisa ett stort intresse for ut- 
forskande av kvartirgeologien (HoLTEDAHL, GRONLIE, NORDHAGEN, 
Dons, Unpis), och fruktbringande arbeten ha diir utférts. De dde 
trakterna mellan Nordkap och Rysslands vastgriins ha daremot varit 
litet tilldragande, det ar dyrt att arbeta dir, och den systematiska un- 
dersékningen av kvartargeologien har icke framskridit dir sa raskt 


| 
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man skulle 6nska. Sedan den internationella associa- 
tionen fér utforskande av kvartadrsystemet 
upptagit pa sitt program utarbetandet och det successiva offentliggéran- 
det av en kvartiirgeologisk karta é6ver Europa i skalan 1: 1 000000, har 
fragan om den sista landisens stérsta utbredning inom de berérda 
trakterna emellertid blivit brannande aiven for geologerna, och den kan 
alltsi ej mera skjutas at sidan. 

I det foljande skall i stérsta korthet tagas en 6verblick av fragans ut- 
veckling for yttersta Nordens vidkommande. Framstallningen borjar 
forst vid den tid, fran och med vilken verkligen planmissiga, om fn 
till vissa specialfragor begrinsade geologiska faltundersdkningar fore- 
tagits hir uppe. 

Ar 1898 offentliggjorde WitnELM Ramsay! en kartografisk fram- 
stallning utvisande den sista nedisningens uttsrackning. Detta ar den 
forsta karta som till en visentlig del (Kolahalvén) aven for yttersta 
norden stéder sig pa planmiassigt genomforda undersokningar 1 falt. Hf- 
ter grundliggande utredningar, vilka strackt sig éver flera somrar, hade 
Ramsay kunnat konstatera, att pa grund av landhéjningen upplyftade 
strandbildningar forekomma allmint vid Ishavskusten. En raicka and- 
moriner visade sig évertvara de nordliga fjordarnas inre andar. Pa 
den distala sidan om dem, alltsa norrut pa Murmankusten, hade han 
kunnat iakttaga att dessa fornstrander na sarskilt hégt over havet 
och upprepas pa olika lokaler, bildande en serie, som saknar motsva- 
righet bland de upplyftade strandbildningarna pa det proximala hallet 
om morinerna. Vidare hade det framgatt, att de hogt beligna strand- 
bildningarna utanfor morainerna uppvisade vida mer degraderade 
former, varjamte klappern pa dem regelbundet var betydligt starkare 
forvittrad an pa de proximalt om fndmorinerna beligna strand- 
bildningarna. Harav drog Ramsay den naturliga konsekvensen, att den 
férra serien maste vara vasentligt aldre an den senare, och han sam- 
manstiillde den férra dirfér med dens. k. boreala marina 
transgressionens submoraina avlagringar, vilka 
omfatta valdiga omraden inom norra delen av Ryssland. Hirav féljde 
ater dels, att de kritiska strandbildningarna till aldern maste vara inter- 
glaciala, samt dels, att de omtalade andmoranerna kronologiskt borde 
forbindas med den av andmoriner och urstrémdalar uppbygeda rackan 
av israndbildningar, vilken pa Ramsay’s anforda karta stricker sig 
fran Schomoffskija Sopki pa éstsidan om Vita Havets mynning till de 
randbildningar, vilka inom norra Tyskland och i Jylland utgéra den 
otvetydiga gransen fér den sista nedisningen. Vidare gjorde Ramsay 


1 Uber die geologische Entwicklung der Halbinsel Kola in der Quartarzeit. Fennia 16, 
No. 1 (1900). 
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ocksa ett forsdk att forbinda de omtalade randbildningarna pa Mur- 
mankusten med de da annu féga kinda iindmoriner, vilka 6vertvira 
fjordarna vid norska Atlant-kusten. Enligt Ramsay’s Aldre uppfatt- 
ning skulle betydande kustremsor vid Ishavet och Atlanten salunda 


_ ha varit isfria under den sista nedisningen. 


Av Geologiska kommissionen i Finland tilldelad uppdraget att fére- 


_ taga en undersdkning av de kvartiirgeologiska férhallandena inom de 


foga utforskade 6demarkerna i Finlands Lappmark, framstod fér mig 
redan efter det forsta drets faltarbete (1904) den oundgingliga néd- 
vandigheten att fa kontakt med Finnmarken, innan undersékningen 


_ drevs vidare. Klargérandet av t. ex. nivaforandringarnas forlopp och 


mekanik syntes fullstandigt hopplés att genomféra i ett omrade som 
Finska Lappmarken, dir da for tiden icke en enda palitlig héjdsiffra 


- fanns, om man ej vid fornstrindernas klassifikation kunde utga fran 


sikert inmatta stédjepunkter pa Ishavskusten. Detta var orsaken 
till att jag for tre decennier sedan kom att under sammanlagt tre 
manader under aren 1905 och 1906 studera kvartirgeologiska forhallan- 
den i Ost-Finnmarkens skoglésa kusttrakter. Med stor tacksamhet 


- erinrar jag mig i detta sammanhang min avlidne vin, dr. HANs Reuscu, 


som sjilv foretagit de forsta studierna av dessa forhallanden i Ost- 
Finnmarken, och som beredvillig som alltid utverkade at mig tillstand 
till undersokningarnas féretagande. Mycket hinner man visserligen icke 
utratta under en sa kort tid pa den 6ppna oceankusten, dar det palitli- 
gaste kommunikationsmedlet under den tiden utgjordes av segelbat. 
Lyckligtvis framgick det att forhallandena, sarskilt de forntida strand- 
bildningarna, voro sa klara dar, att jag redan hosten 1906 kunde lamna 
en oversikt av resultaten fran dessa resor i ett foredrag infor Siallskapet 
for Finlands Geografi.1— 
Genom undersoékningarna hade framgatt, (1) att ocksa utmed Ost- 


‘Finnmarkens kuster forekomma vid betydande héjder dver havet 
spar efter ett flertal snett upplyftade marina hydrosfiroidytor. Dessa 


spridda strandbildningar lato sammanfora sig i distinkta, upplyftade 


strandytor, som slutta svagt ut mot havet. (2) Degradationsfore- 


teelserna, inkl. strandklapperns forvittringsgrad pa de upplyftade strand- 
terrasserna, gavo aven har tydligt vid handen, att ju hogre 1 serien av 


_ strandytor en fornstrand befinner sig, dess iildre ar den, ty t-ex. klapperns 
forvittring avtager i styrka fran de hégst beligna till de lagsta strand- 


bildningarna gradvis och timligen jamnt. (3) Vidare framgick det, att 
ju hégre i serien av abrasionsmirken en strandyta ligger, dess mera 


‘sporadiskt forekomma mirkena efter densamma, och de hégsta, aldsta 


1 Fennia 29, No. 1, ss. 33, 35 f. 
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strandbildningarna antraffas endast inom kustremsans mest periferiskt 
beligna delar. De av A. Dat i Vadsé-trakten observerade hégt be- 
lagna strandbildningarna (Naturen 1904), som han tankt sig vara 
méjligen preglaciala (N. G. U. Aarbog No. 28, 1899), dyka da och da 
upp i debatten om nivafériindringarna (NORDHAGEN, 1935, s. 120); 
de iro emellertid strémterrasser belagna hogt dver hogsta marina 
griinsen. Omvant visade sig strandbildningarna racka allt langre in 
mot land i fjordarna och de dalar, som fortsiitta dem, ju yngre den 
strandyta de tillhéra ar; harvid underférstas att de topografiska for- 
hallandena dverhuvudtaget mdjliggjort denna strandytas registrering — 
inat land. Projicerade pa ett vertikalplan som sammanfaller med 
fjordaxeln visade sig strandytornas tracer i 6verensstiémmelse har- 
med trappstegsvis sinka sig in mot land. In mot land hoppar den 
hogsta marina gransen salunda successivt ned fran en 4ldre till en — 
relativt yngre strandyta. (4) Vidare hade ett friskt morangrustacke 
med ganska litet férvittrade stenar och block antraffats pa de stiillen, — 
dar jag anstallt undersokning. 

Pa grund av alla dessa omstindigheter syntes det mig plausibelt 
att tyda orsaken till den hégsta marina grainsens idgonenfallande meta- 
kronism genom det logiska antagandet, att landhdjningen pagick redan . 
under det avligsna tidsskede, nar landisen sa smaningom borjade draga 
sig tillbaka fran de undersokta trakterna, och att strandytorna av denna — 
orsak maste fatt en successivt stérre geografisk utbredning, ju langre in 
mot land isranden hunnit draga sig tillbaka nar strandytan abraderades. 
Harav féljde, att komplexet med hégt beligna gamla strandytor icke 
kunde anses tillhéra en interglacial tid eller en aldre istid, utan att det 
blott indicerar ett aldre avsnitt under den sista landisens recessions-— 
period. Detta avsnitt har avslutats med utbildningen av den strand- 
yta jag provisoriskt benimnt I; [=f-+e]. I dverensstiimmelse med 
denna tydning syntes det férhallandet sta, att glaciala slipspar, resp. 
bottenmoranticke hade antriffats praktiskt taget Over allt, dar jag 
foretagit undersékningar, aven vid de yttre kusterna, och inga om- 
standigheter syntes pakalla uppfattningen, att moringrustacket skulle 
ha varit av olika alder inom olika delar av det undersékta omradet. 

Alla kinda omstandigheter syntes féljaktligen tala for uppfattningen, 
att de utanfér fjordindmoriinerna beligna avlagringarna icke finge 
uppfattas sisom interglaciala bildningar. Pa grund av allt som da var | 
bekant blev man diremot nédsakad antaga, att sista landisen hade | 
éverskridit allt land i Finnmarken.1 

Under den diskussion, som féljde pa féredraget, uttalade Ram-— 
say forbehallslést sin anslutning till min tydning av forhallandena | 


* Se hérom nérmare i Bull. Comm. Géol. Finlande No. 18 (1906) och No. 21 (1907). 
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och uppgav sin aldre tydning av de hégt belagna strandbildningarnas 
alder. Denna princip tillimpades darefter av bade honom sjiilv och hans 
andra larjungar vid utforskandet av nivaférandringarna inom de sydliga 
delarna av Finland. I Ramsay’s arbete! om strandlinjerna sAsom ett 
interferensfenomen spelar denna princip en grundliggande roll. 

Sedan de férr sasom interglaciala uppfattade bildningarna, resp. fore- 
komsten av isfritt land inom Ost-Finnmarken eliminerats och nagon ay- 
vikande mening under de atta harpa féljande aren ej forsports i den 
geologiska litteraturen, framstillde jag av rent principiella orsaker 
1914? den hypotes, att liksom Ost-Finnmarken de nordliga delarna av 
Fennoskandia hade varit totalt nedisade under den sista istiden, undan- 
taget mojligen nunatakker inom de mest periferiska delarna i vaster 
och nordvast. 

Redan da forelag emellertid en indikation, vilken gjorde mig nagot 
tvehagsen angaende den framstallda hypotesens riktighet, nimligen THo- 


ROLF Voct’s bekanta iakttagelser i Lofoten pa Ver6 och Rést, pa vilkas 


plataytor han ej antraffat erratica. Voer’s argument stod da ganska 
ensamt for sig och jag kunde icke finna det vara avgérande i fragan; 
jordartens beskaffenhet bevisade i och for sig icke, att landisen ej hade 
kunnat 6verga 6arna; man borde rakna med jordartens omlagring under 
inflytande av nivationsfenomen, resonerade jag. Det ar val samma 
uppfattning som foresvavat GRANLUND,? da han pa sin nyligen offent- 
ligejorda kartografiska framstillning later den stora landisen Over- 
skrida aven den trakt, dar Voer ej kunnat finna morangrus. 

Vid offentliggérandet av denna hypotes var jag efter talrika diskus- 
sioner med min avlidne vin THore C. E. Frizs ganska val fortrogen 
jamval med den av nordiska botanister (BLytTt, SeRNANDER, A. M. 
Hansen, Witte, m. fl.) och isynnerhet Frizs sjilv redan vid den 
tiden ganska langt utvecklade hypotesen angaende forekomsten 1 
Skandinavien av vissa amerikansk-grénlindska arter, som skulle bilda 
ett interglacialt, resp. Annu dldre floraelement, vilket efter sin deporta- 


tion under sista istiden och »évervintring» pa isfria refuger inom den 


vistra och nordvastra kustremsan i Fennoskandia antogs ater ha tagit 
vissa hégfjaillsomraden i besittning efter landisens bortsmaltning. Det 
stod klart fér mig, att fragan om refugernas lokalisering, resp. landisens 


 utbredningsgriins. var en sak som geologien sjilv borde lésa med an- 


litande av sina egna metoder, utan att stéda sig pa botanisternas hypo- 
tes. Av geologernas svar skulle det komma att bero, huruvida det av 


: Soh ‘ une 
1 On Relations between Crustal Movements and Variations of Sea level during 
Late-Quaternary Time especially in Fennoscandia. Bull. Comm. Géol. Finland, No. 66 
(1924). 4 
2 Bull. Comm. Géol. Finlande, No. 38 (1915). +i 
3 Sveriges geologi, fig. 58 (1936). Jfr ock (langre fram) NorpHacEn, 1935, s, 155. 
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botanisterna antagna, men da dnnu okanda isfria »dvervintrings»- 
landet existerat eller icke existerat. 
Under den tid, som harefter foljde, gjorde geologer i de atlantiska 


kusttrakterna upprepade iakttagelser, vilka maste vacka starka tvivel — 


angaende riktigheten av min ovan anfoérda hypotes; i detta avseende 
behéver jag blott erinra om virdefulla arbeten av ENQuist, AHLMANN 
och GrRONLIE. Dessas arbeten rora visserligen nagot sydligare trakter, 
in dem som vi har intressera oss for, men slutligen offentliggjorde HOLTE- 
DAHL (1929) tvenne skrifter som direkt ber6éra aven landisens utbred- 
ningsforhallanden inom sjailva Ost-Finnmarken.t Med ledning av den 


nya batymetriska kartan 6ver norska Barentshavs-kusten (No. 294) hade — 


det visat sig mojligt att rekonstruera submarina andmorianer av maktiga 
dimensioner framf6r nagra fjordar pa Varangerhalvons nordkust. 
HoureDaue kom till den slutsatsen, att dessa ursprungligen subaeriskt 
avsatta moriner maste vara av en relativt hog alder; »They may re- 
present the time of the most northern extent of glaciers in this area 
during the last iceage, possibly a particular, early phase of that period», 
anfor han iden senare skriften. Om dessa andmoraner skulle angiva den 
sista landisens yttersta grins, sa borde ju pa grund av de topografiska 
forhallandena och glaciirmekaniken isfria forlandsstrimmor ha funnits 
mellan och framfor fjordjéklarna, som avsatt indmorainerna. — Mo- 
ranens halt av friskt kristallint material, vilket jag antraffat i t. ex. 
Makur-trakten, synes mig klart giva vid handen, att det icke kan ha 
varit jOkeltungor fran en lokalnedisad trakt, som avsatt de submarina 
andmorianerna hir pa sandstensomradet, utan verkliga utfléden fran 
landisen. 

HOLTEDAHL’s lakttagelse ager det stérsta intresse for den forelig- 
gande fragan. Den uppfattning han framstiller i den forst anférda 
skriften, att andmorainerna kunde angiva yttersta gransen for sista 
nedisningen, syntes mig i forsta égonblicket icke 6verraskande. Sedan 
DerJuGIN ar 1913 offentliggjort en djupkarta déver den angrinsande 
Murmankusten hade jag sjalv anstillt liknande spekulationer med av- 
seende 4 en racka med submarina ryggar som stryka fram nastan 
parallellt med kusten, huruvida dessa méjligen pa detta hall? utgéra 
den maximala utbredningsgrinsen for sista landisen, och detta strak 
med undervattensryggar pekar topografiskt han mot HoxiTEDAHL’s 
submarina andmoraner. Pa Varangerhalvéns norra ainda férekomma 


1 Some remarkable Features of the sub-marine Relief on the North Coast of the 
Varanger Peninsula, Northern Norway. Norsk. Vid.-Akad. avh., I. N:o 12 (1929). On the 
Geology and Physiography of some Antarctic and Subantarctic Islands with Notes on 
the Character and Origin of Fjords and Strandflats. Sc. Res. Norweg. Antarct. Expd. 
1927—1928 and 1928—1929 N:o 3 (1929). 

* Bull. Comm. Géol. Finlande, N:o 88, s. 444 (1930). 
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emellertid friska granitstycken i bottenmoranen hégt dver marina oran- 
sen, och dessa ingiva mig allt fortfarande tvivel dirom, huruvida 
ej snarare blott en interstadial framstét och icke den yttersta framryck- 
ningen av den sista landisen givit upphov at dessa avlagringar. Da vi- 
dare inom Fennoskandias nordliga delar ej antraffats nagra pa grund av 
fossilbestaémningar sasom sikert interglaciala karaktiriserade skikt, 
stillde jag mig i sist anforda arbete fortfarande avvaktande med hansyn 
till den har behandlade huvudfragan och i princip ungefir pa den stand- 
punkt jag intagit 1914. Ar 1929 var det mig emellertid okant, att de 
ryska kollegerna numera anse sig inom norra Ryssland ha funnit bevis 
darfor, att yttersta gransen for den sista nedisningen bér férliggas 
langt utanfoér den av Ramsay dragna granszonen (personligt medde- 
lande under ett samtal med prof. Mrrcryx 25/I1X 1936 i Salzburg). 


HOLTEDAHL’s upptackt av de submarina andmorinerna vid Varanger- 
halvons nordkust blev sjilvklart valkommen for anhingarna av hypo- 
tesen om forekomsten av ett wiirmglacialt floraelement i Fennoskandia. 
Man ansag sig nu ocksa lingst i norr ha fatt en geologisk bekraftelse pa 

_ forekomsten av isfria reservat, dar fjallfloran levt kvar under sista 
istiden. Redan ar 1933 utkom en intressant bok av R. NoRDHAGEN,! 
i vilken de botaniska grunder utvecklas, vilka motivera antagandet, 
att isfria refuger borde ha funnits pa Varangerhalvons norra kust under 
sista istiden. Pa dessa stallen antager NoRDHAGEN att Papaver. Dahlia- 
num Norvu. skulle ha »dvervintraty. I ett senare arbete? utformas 
den botaniska hypotesen annu starkare, vissa forekomster av isfritt 
land under sista istiden inom Fennoskandias nordligaste del utpekas 
och ganska djarvt polemiserar forfattaren med floristiska argument mot 
geologiska asikter om forhallandenas utveckling under den sista is- 
tiden har langst 1 Kuropas nord. 

Geologerna bora vara NorDHAGEN tacksamma for att han genom 
sina faltundersékningar utékat kinnedomen om ocksa Finnmarkens 
kvartargeologiska torhallanden med iakttagelser av visentligt intresse. 

Pa de inre och nordliga delarna av Mageré, t. ex., har han antriffat 
vittnesbérd om en ovanligt stark degradation; forvittringsgrus ligger 
dir in situ, medan diremot erratica icke kunnat upptiickas. Harav 
-drager NorpuaceN slutsatsen, att Mager6n varit isfri under den sista 
“nedisningen, och att landisen genom sunden natt blott ett kort stycke ut 
fran kusten (Don’s iakttagelser av moriinens utbredning under botten- 


1 De senkvartere klimavekslinger i Nordeuropa og deres betydning for kulturforsk- 
ningen. Inst. f. sammenlign. kulturforskning, ser. AS XCEL (1933). J rs 

2 Om Arenaria humifusa Wa. og dens betydning for utforskningen av Skandinavias 
eldste floraelement. Bergens Museums Arbok (1935). 


Le PTET F 


104 V. TANNER. [Jan.—Febr. 1937. 


skrapningar i sunden och utanfér Mageron). Pa dessa isfria omraden 
skulle vissa fjallvixter som »dvervintrat» dir ha persisterat in loco 
till vara dagar. NorpHacen’s skildring utédkad med hans senaste 
framstillning i detta amne,? lata det synas sannolikt, att han tytt 
férhallandet pa Mageron alldeles riktigt; jag 6nskar i alla fall fa taga 
del av en utredning av férhallandena pa de berorda stillena utford av en 
kvartargeolog av yrket, innan jag anser mig ha ratt att optera for en 
eller annan standpunkt i fragan. 

Pa till synes rent vaxtgeografisk-floristiska grunder hivdar daéremot 
NorpuaGeEN, att ocksa féljande stallen i Ost-Finnmarken skulle varit is- 
fria under den sista nedisningen: 1) en enklav vid Porsangerfjorden, dar 
Scirpus pumilus Vauu skulle ha »dvervintrat». 2) refuger pa Varanger- 
halvéns nordéstra kust, dir Papaver Dahlianum Norvu. skulle »dver- 
vintrat». 3) isfria refuger och ett partiellt isfritt forland pa Fiskarhalvén, 
vilket forekomsten av Arenaria humifusa We. skulle pakalla (1935, s. 
130). I detta samamnhang hade NorpHacGEN kunnat omnimna 4ven 
férekomsten av Potentilla pulchella R. Br., som har sin enda standort_ 
i Europa nagot lingre sdderut pa Fiskarhalvon, pa Pummankiniemi, ty 
denna art bor tydligen ocksa raknas till gruppen av antagna »Over- 
vintrare». 4) slutligen fragar sig NorpHAGEN, huruvida icke isfria_ 
enklaver eller nunatakker funnits ocksd sédder om Varangerfjorden, 
vilket férekomsten av Carex holostoma Dr. och Arenaria ciliata subsp. 
pseudofrigida OstENF. & Daut skulle pakalla (1935, s. 119). 

Den botaniska sidan av fragan skall sjalvklart icke har tagas till 
behandling. I férbigaende torde det dock vara skal att framhalla, att 
den av NorDHAGEN och andra nordiska botanister forfaktade hypotesen 
om wiirmglaciala relikter i Fennoskandias flora icke omfattats av alla 
botanister, som befattat sig med den arktiska vaxtvarlden. Att under 
sddana forhallanden sasom bevis for forekomsten av isfria refuger pa 
Norges vastkust aberopa fjallvaxterna med bicentrisk utbredning, sasom 
skett i ett nyligen utkommet geologiskt arbete, synes mig vara att 
vilja bevisa en faingslande men annu omtvistad hypotes med hyper 
sjalv, ven om andra skal kunna tala for att sa varit fallet. Fragan skall 
har blott belysas ur geologisk synpunkt och med avseende nirmast. 
fast vid Ishavsfinland. I Finnmarken har jag ej varit i tillfalle g6ra 
nya undersékningar under snart tre decennier och kan darfér icke 
uttala nagon ny mening om forhallandena dir. 

Vad betraffar den sista landisens utbredning pa den av sedimentira 
bergarter uppbyggda Fiskarhalvon sa bor det framst erinras om, att 
bottenmorain med friska brottstycken av kristallina bergarter ticker 


1 Skandinavias fjellflora og dens relasjoner til den siste istid. Naturforskarmétet i 
Helsingfors (1936); jfr 1935, s. 61. 
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halvon. A. von Freanpt! fann friska landisrifflor pa den hogsta delen 
av halvons nordliga avdelning — Aiddenjargg. Dessa rafflors riktning 
ar fran sydvast och de harstamma fran en fas av nedisningen, under 


vilken landisen uppenbarligen utan att dnnu réna inflytande av banans 


ojamnheter skred fram rakt ut mot havet. Mellan dessa rafflor och havs- 
stranden i nordost ha icke nagra andmoriiner eller andra randbildningar 
antraffats. 

Pa sydvastsidan av nimnda. Aiddenjargg, har jag sjalv funnit rakt 
oster om Pummanki by ovanfér marina griinsen rafflor fran sydost, vilka 
salunda stryka fram i en riktning normalt pa de forra rifflornas riktning. 
Dessa rafflor harstamma fran ett betydligt yngre skede, nar strém- 
linjernas riktning 1 landisen redan behirskades av fjordtopografien. 
Sarskilt omnaémnande fortjina knivskarpa, fina parallellrits, vilka an- 
traffas 1 glacialpolerad sandsten pa denna lokal. Dessa ha blottats 
pa ett stalle, dir ett uppskattningsvis 2—5 cm maktigt mordngrusskikt 
avlagsnats fran hillen genom jordflytning, som har agt rum i sydvastlig 
riktning, eller normalt pa rafflornas. Med all bestamdhet pastar jag, 
att dylika ytligt belagna fina rits och rafflor icke skulle ha kunnat mot- 
sta den intensiva mekaniska forvittring och denudation, som maste 
forutsattas ha framkallats av niviationsforeteelserna, vilka bora ha 
varit verksamma i de periglaciala randzonerna bade vid ett landisbrims 
annalkande och efter dess tillbakaryckande. Hade det sistnimnda 
intraffat har, skulle isérren fran riss-istiden fullstandigt ha utplanats 
genom degradationsprocesserna. 

Erkainnes riktigheten av det sistanforda resonemanget patvingas 
man den slutsats av orsaker, som staé i samband med den glaciala meka- 
niken, att Potentilla pulchella R. Br., som vegeterar under och obetydligt 
ovanfor den hégsta marina grinsen, pa ett stille beliget 20 km, resp. 
10 km i proximal riktning fran de ovannimnda rafflorna, obetingat 
har kunnat invandra till sin standort férst i senglacial, resp. postglacial 
tid. Men darav féljer ocksa slutsatsen, att forekomsten av en av dessa 
_kritiska vaxtarter icke kan gilla sasom en indikator pa forekomst 
av isfritt land under den sista landisens stérsta utbredning pa det 
stalle, dar vaxten nu antraffas. 

Sjalvklart ar det énskligt, att férekomsten av Arenaria humafusa 


- We. pa Fiskarhalvén blir anyo granskad i detta speciella samman-— 
hang ur geologisk synpunkt, innan det sista ordet yttras i fragan; 


pa grund av vad har ovan anforts om férekomsten av rafflorna pa 
Aiddenjargg och franvaron av aindmoraner darstades synes dock slut- 
ledningen kunna bli blott den, att aven denna vaxts standorter Over- 
skridits av den sista landisen. 

1 Fiskarhalféns och 6n Kildinds geologi. Fennia 32, n:o 7 (1912). 
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Trakterna séder om Varangerfjorden har jag timligen detaljerat 
cenomforskat i Finland under en foljd av ar, och darfér kan jag tryggt 
forsikra, att aiven pa de hégsta hjassorna i trakten, vilka mangenstades 
jamviil iro sa val ispolerade att de spegla i solsken, morangrus med friska 
frimlingar eller skarpkantiga erratica antriiffas 6verallt. Fullkomligt 
sikert ar, att nagra nunatakker eller andra isfria stillen icke ha funnits 
har under den sista istidens klimax. Aven inom denna trakt klickar 
saledes den botaniska indikatorn pa isfritt land; de bada har forekom- 
mande kritiska arterna Carex holostoma Dr. och Arenaria ciliata subsp. 
pseudofrigida OsteNF. & Daut aro otvivelaktigt postglaciala invand- 
rare. Sa ir fallet ocksA med forekomsten av Arnica alpina LEEST. i 
Petsamontunturit (och varfér icke ocksi med denna arts och Crepis 
multicaulis LepDEB. forekomst 1 Varanger). 

Det rader vidare intet tvivel om att ven den nyligen upptackta 
valdoftande ormbunken Aspidium fragrans (L) Sw., som i Utsjoki 
socken (69° 35’ N. B. 26° 40’ E. L.) har sin enda standort 1 Europa, 
ar en postglacial invandrare; det narmaste fyndstallet ligger dsterut 
vid Ob och i Sajanerna enligt Komarov,! vasterut i Ost- och Vast- 
gronland samt pa Labrador enligt Stmmons.? Denna art synes salunda 
utgora ett slags motsvarighet till den gatfulla forekomsten av Oxytropis 
defleca Patt. i Kautokeino, vilken art aterfinnes forst i Baikal- 


trakterna, och vars forekomst 1 Europa givit botanisterna sa mycket — 


huvudbry. 

Vad betriffar Varangerhalvén, sa kan det verkligen tinkas komma 
att visa sig (jfr ovan), att de av HoLrEpDaHL pavisade submarina mo- 
ranerna beteckna yttersta grinsen for sista nedisningen.? Om man 
tanker sig, att dessa trakter legat il& om den stora firnalpen-isdelaren, 


vilken maste ha verkat sasom en skirm mot den av sydvast- och sydost- - 


vindarna himtade nederborden, sa b6r man ju av denna orsak vinta 


sig, att landisens utbredning pa detta hall ej kan ha varit mycket vid- — 


strickt, sa mycket mindre som Varangerfjordens ranna i vasentlig 
grad befordrat kanaliseringen av landisens randgebit och redan pa ett 
tidigt senglacialt stadium hindrat isen att svalla ut dver Varanger- 
halv6n. Klar ar saken dock icke. Med det ovananforda i minnet kan 
jag atminstone icke finna att férekomsten av Papaver Dahlianum 
Norbu. skulle fa tillerkinnas stérre beviskraft for férekomsten av is- 
fritt land under sista nedisningens klimax pa de stillen, dir den nu 
vaxer, ain vad Potentilla pulchella R. Br. ager pa Fiskarhalvin, Aspidiwm 
fragrans L. Sw. i Utsjoki och Ozxytropis defleca Pau. i Kautokeino. 


* Komarov, V. L. Flora URSS. Leningrad 1934. 


2 The Vascular Plants in the Flora of Ellesmereland. Rep. Sec. i 
the »Fram» 1898, 1902 N:o 2 (1906). oP, Pen re aa 
8 Jfr NoRDHAGEN 1935, s. 69, 128 f. 
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Vad slutligen betraffar den supponerade isfria enklaven i Porsanger- 
fjorden, sa nédgas jag i féljd av den pa autopsi grundade éversiktliga 
kannedom jag nu Ager om denna trakts kvartirgeologiska fdrhal- 
landen stiilla mig i hég grad betiinksam med hansyn till antagandets 


_ riktighet. 


I det 1 dagarna utkomna arbetet (1936) modifierar och formildrar 
NorDHAGEN sjiilv i vissa avseenden den doktrin han tidigare begagnat 


sig av for uppsparandet av wiirmglaciala refuger for vissa kritiska vaxt- 


arter. Liksom han tidigare varit nédsakad antaga med avseende 4 
Oxytropis defleca Patu., anser han numera, att Aven andra fjallvaxter 
fran flera mindre refuger vid kusten i bade sydviistra och nordliga 
Norge, eventuellt ocksa pa Fiskarhalvén och Murmankusten, under 
senglacial och tidig postglacial tid vandrat in mot land och darunder 
tillryggalagt mycket betydande strackor. I sédra Norge ha fjallarterna 
i stor omfattning dott ut pa de ursprungliga kustrefugerna, de ha dir 
uttrangts av senare invandrade arter. Men i norra Norge ha fjallvaxterna 
hallit sina stallningar pa de yttersta darna och halvéarna anda till sjilva 
nutiden; flera sallsynta vaxter halla sig dir kvar Annu i dag pa sjalva 
refugerna och 1 dessas narmaste omgivning. Férmodligen raknas 
Papaver Dahlhianum Norovu. till de sistnimnda arterna. Ur geologisk 
synpunkt far ett sadant antagande dock icke anses bevisande i fraga 
om laget av sista landisens utbredningserans (jfr dock iven NoRDHAGEN, 
1935, s. 59). . 

Mot antagandet, att fjallvaxters vandringar under senglacial och 
postglacial tid agt rum 6ver mycket betydande strickor, har kvartiir- 
geologien sjailvklart intet att erinra. Det forefaller ju vara ganska 
plausibelt, att de ifragavarande fjallvaxterna under istiden skulle ha 


' bildat en pioniirvegetation, vilken vegeterat framfor och kanske pa 


sjilva det moranhéljda isbrimet samt nunatakkerna i detsamma, 
och fran dessa stillen ryckte de tillbaka till sina optimala standorter 
under interglacial eller kanske preglacial tid i den man avisningsf6r- 


hallandena medgavo detta, varemot de av olika orsaker utdogo pa sina 


istida standorter. Motsattningarna mellan botanisk och kvartargeo- 
logisk uppfattning i fragan skulle hirmed visentligen férlora sin 


_aktualitet for trakterna éster om Nordkap, och det ar blott dessa trakter, 


 vilka beréras av foreliggande rader. Ty om vaxter vandrat upp pa 
land fran obekanta refuger pad Barentshavets botten mer eller mindre 


langa tider efter att landisen bérjade draga sig tillbaka, si kan detta 
féga intressera kvartirgeologerna; vi ha det svart nog med att forsdka 
reda ut férhallandena pa landbacken, fér att utan paleontologiskt refe- 
rensmaterial vilja inlata oss pa spekulationer om férhallandens utveck- 
ling i trakter som éversvallas av havet. 
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Av det ovan anforda borde ha framgatt, att tiden icke annu ar mogen 
for avgivande av nagot definitivt svar pa fragan om gransen for den 
sista landisens stérsta utbredning inom Fennoskandias nordligaste de- 
lar. For fragans besvarande bli fortsatta geologiska faltundersékningar 
nodvandiga (jfr dock langre fram). Med all bestiimdhet hivdar jag 
nimligen fortfarande uppfattningen, att denna fraga bor lésas uteslu- 
tande med geologiens egna hjailpmedel, for att kunna giva bestaende 
resultat. Hypotesen om forekomsten av ett wiirmglacialt floraelement 
i Fennoskandia ar tvivelsutan viardefull for botanisternas arbeten och 
intressant for alla naturforskare, men i sist berOérda avseende bevisar 
den icke nagot. Forst nar botanisterna kunna stéda sin hypotes med 
paleontologiska rén, kan denna bli anvandbar iven fér geologerna. 


~ Men till dess sa har skett nédgas en geolog stalla sig avvaktande med — 


avseende pa hypotesens riktighet och barvidd sasom geologiskt hjilp- 
medel, sa bestickande den an i forsta 6gonblicket kan forefalla vara. 


Vi skola slutligen vanda oss till den omstiindighet, som utgjort den 
egentliga anledningen till dessa rader. 

Kmedan det iakttagelsematerial ainnu till stor del saknas, pa vilket 
den internationella kvartirgeologiska kartan skall grunda sig for dessa 
nordliga trakter, omfattade den internationella associationen av 


- 


kvartargeologer pa sitt administrativa sammantride i Wien den 5 — 


september 1936 pa min framstillning enhilligt uttalandet: dass die 
maximale Ausbreitungsgrenze des Wiirmeises 
an den EHismeer- und Atlantik- Kiisten unter 
Anwendung gleicher Verfahren und Prinzipien 
in den drei in Frage kommenden Landern még- 
lichst bald festgestellt wiirde. 

Har ovan har jag framhallit, att sista landisen med sikerhet har 
overskridit allt land inom Finlands andel av den ifragavarande kustrem- 
san. Fragan kan fran finlindsk sida icke foras vidare innan den sedan 
nagra ar tillbaka planerade ekolodningen, inkl. geologiska bottenprov- 
tagningen i Petsamo-vattnen blivit realiserad. 

I Norge har stillts i utsikt under nirmaste framtid flera stora publi- 
kationer om kvartiirgeologien i de kusttrakter som intressera biologien 
mest (NoRDHAGEN 1936). Intressant vore med anledning av det 
ovanstaende att fa veta ocksa for de andra kusttrakterna, vilka atgirder 
kollegerna i Norge och Ryssland planera med anledning av kvartiir- 
associationens nyssanforda uttalande, ty litograferingen av sektionerna 
4 och 5 av kvartarkartan forestar inom kort. 


Grankulla, 18. XII. 1936. 
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Om apatitkristaller fran Kimito. 
Av 


GUNNAR PEHRMAN. 
(Manuskr. inkommet 18/12 1936.) 
I ett pegmatitbrott vid Lemnias gard i Dragsfjird socken pa Ki- 
peg g gS1] Pp 


mito 6 hava kristaller av apatit nyligen patraffats. Pegmatiterna pa 


Kimito aro ju sedan gammalt kinda for sin mineralrikedom. I detta 


~sammanhang kan erinras om fyndorterna, Skogsbéle, Brokirr, Matt- 


karr, Rosendal, Lovbéle m. fl. For blotta égat synliga apatitkristaller 


hava tidigare iakttagits i Nyang nara Skogsbdle. 


Dessa pegmatiter anses tillhéra den i sédra Finland rikligt fore- 
kommande mikroklingraniten. Eskota! papekar, att de mineral- 


rika pegmatiterna har, i regel genomtringa gabbro eller amfibolit. 


Pegmatiten vid Lemnis ar ej heller nagot undantag i detta avseende, 
den ligger nimligen 1 en hornblindegabbro. 
I pegmatitgangen vid Lemnis har forfattaren iakttagit foljande 


mineral: mikroklin, kvarts, albit (cleavelandit), 


oe Ska 


Fig. 1. Kristall n:o 1V. 


1 Bull. Comm. Géol. Finl. n:o 40, 1914. 
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muskovit (aven bla Mn-muskovit), beryl], bra plat 
apatit, biotit och tapiolit. Av apatiten finnes tvenne 
slag, en grén och en svart. 

Den gréna apatiten forekommer tillsammans med kristal- 
ler av kvarts i miarolitiska halrum i pegmatiten. Den upptrader som 
ratt valutbildade, kortprismatiska kristaller, de stérsta c:a 1.5 x 
x 1.5 x 1.5 cm. Basis och férsta ordningens prisma Aro alltid bast 
utvecklade. Av andytorna ar andra ordningens grundpyramid mest 
framtradande. Aven tredje ordningens pyramid (m) ar ofta tydlig. 
Sex kristaller mattes med tvakretsig reflexionsgoniometer. De iakt- 

_tagna formerna samt ytornas antal (prismer -+- ena andans andytor) 
- framgar av tabell I. 

Axelférhallandet utraknades for fyra kristaller, som gavo ratt goda 
teflexer. Resultatet framgar av tabell II, som aven angiver de ytor, 
vilka anvants vid utraikningen. 

For kristallerna n:ris I, III och V ar medeltalet ¢ = 0.7335. 

Enligt Hausen! aga normala fluorhaltiga apatiter ett c-axelvirde, 
som ligger mellan 0.7357 och 0.7294. Den gréna apatiten fran Lemnis 

-tyckes saledes hora till denna grupp. 

De svarta apatitkristallerna Aro ofta mycket stora. 
Ett kristallfragment igde dimensionerna 15 x 6 xX 6 cm. De Aro 
mera strickta efter c-axeln in de grona. Prismaytorna och basis aro 
ofta vil utbildade, medan pyramidytorna dro féga framtradande. Ytor- 
na giva daliga reflexer, aro ofta avrundade och foga lampliga for mat- 
ning. Féljande former hava iakttagits: 


(00013, {1010}, {1120}, {2021}, {8031}. 


Vid glédgning blir den svarta apatiten vit. Dess sp. v. ar 3.258. 
Detta héga virde tyder pa, att mineralet ar Mn-haltigt. Aven para- 
-genesen med triplit och Mn-muscovit stéder detta antagande. Enligt 
‘Hausen ligger den undre griansen for manganapatiternas sp. V. vid 
3.218. 

De tvenne slagen av apatit, som forekomma vid Lemnas, represen- 
tera tydligen olika generationer. Den svarta varieteten ar aldre. ‘Mar- 
pa tyda de avrundade kanterna och ytorna. Dessutom genomtranges 
den stundom av faltspatadror. De grona kristallerna, vilka bildats 
i miarolitiska halrum, aro yngre. 
 Forfattaren fortsatter undersdkningen av mineralen fran Lemnias. 
_ Abo Akademis geol.-miner. inst. 17. dec. 1936. 


1 Acta Acad. Aboensis, Math. et Phys. V. 1929. 
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Notis. 


Recenta férkastningar eller sprickbildningar i Vasterbottens- 
fjallen. 


AV 


TorstEN Du RI®Tz. 


Foregaende sommar patraffades pa viistsidan av sjén St. Ransan i Vilhel- 
minafjillen pi Nauronvardos norra fértopp 8 om Ljuslidens gard flera mar- 
kanta sprickor i marken. Deras ungefirliga upptradande framgar av bifogad 
skiss, fig. 1 samt av nagra fotografier darifran, fig. 2—4. Huvudsprickorna 
kunde foljas till en lingd av 1 km. Huvudriktningen var ungefar N 7° W— 
8 7° E, men i fortsattningen pa bada sidor om héjden béjer riktningen av 
mot Oster. 


N 


pes 


[ 200 m l | 


Fig. 1. 


Sprickorna framtrida mest som knappt meterbreda klyftor eller som 
svackor i marken, dir klyftorna fértona. Det ar en hel serie med sprickor, 
ofta flera intill varandra. Alla hunno ej utmirkas, men skissen ger dock en 
bild av deras ungefarliga upptridande. Som angives pa skissen syntes i mitt- 
partiet fyra tydliga sprickor. Hir uppskattades djupet pa en av de lodriita 
sprickorna till 20 m. Ofta ha nedrasade block tippt till sprickorna, vilket 
forefaller ha skett vid deras uppkomst. ; 

Berggrunden bestar av kalkfyllit med flack stupning. Pa vaggarna i spric- 
korna ar skiffern frisk utan namnvard vittring, och kraftigare repor iakttogs 
ej heller. Efter skifferstyckenas lage pa vaggarna i en klyfta kunde en vertikal 
forskjutning pa 4 dm uppmitas. Sammanlagda horisontella forskjutningar 
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vinkelratt mot langsriktningen beriknades till 21/, m pa en profil tvars dver 
sprickorna i mittpartiet. 

Vad som mest férvanade var att sprickorna ej alls blivit igenfyllda. De 
block, som rasat, ha sikerligen gjort detta redan vid sprickornas uppkomst. 


Mossan och vixtligheten pa flera av dessa block gjorde intryck av att ha 


féljt med vid nediasandet. A andra sidan synes att ett sndér av vide i en 
av svacorna i sprickornas fortsattning vaxt upp efter sprickans uppkomst. 
Det enda, som for narvarande sikert kan sagas, ar, att sprickorna upp- 
kommit efter istiden. 

Enligt forf:s uppfattning har fenomenet uppkommit genom en kraftig 
sittning av berget med en férskjutning i riktning mot St. Ransan. Detta 
bestyrkes aven av ras, som uppkommit pa bergets yttre, mot sjén vattande 
sluttning. 


ee 
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Motet den 19 januari 1937. 


Narvarande 38 personer. 


Ordforanden, hr von EcKERMANN, meddelade, att styrelsen till leda- 
moter i Foreningen invalt Linsveterinaren P. Norpaquist, Mora, 
foreslagen av hr N. Magnusson, samt Fil. Stud. F.-E. Wickman, 
Stockholm, foreslagen av hr G. Lunpevist. 

Foreningen hade genom ordforanden och sekreteraren uppvaktat 
Prof. A. G. HéaBom pa hans 80-arsdag den 11 januari, varvid ordf. till 
jubilaren riktade féljande ord: 


Herr Professor Hé6aBom! 

Geologiska Foreningen ansluter sig i dag till de manga, som bringa 
en vordad 80-aring sin hyllning. I ver ett halvt sekel, eller narmare 
bestémt 56 ar, hava vi haft Aran och Hedern fa rikna Eder som var 
medlem. Nar svensk geologisk forskning 1910 vid den internationella 
geologkongressen kring sig samlade kolleger och forskare fran varldens 
alla hérn hade vi den oskattbara formanen att se var ordférandeklubba 

vila 1 Edra sikra och valforfarna hander. 

Manga dro de med Edert namn signerade bidragen, oftast av epok- 
gérande betydelse, i vara Foérhandlingar, som bara vittne om Kdert 
levande intresse for var Forening. Vi hylla Eder i dag, e} endast for 
den glans Ni spritt 6ver Foreningen genom Edert ledare- och medarbe- 
tarskap utan som svenska geologer aven fér allt vad Ni betytt for var 
forskning. 

De blommor, vi harmed 6verraicka, aro endast ett svagt uttryck 
for den tacksamhet och tillgivenhet vi kanna for Eder, och for vara 

-yarma férhoppningar att det annu i manga ar matte forunnas Hder 
att med hilsa och krafter sta kvar ibland oss som var forsknings 
»Grand Old Man». 


Fran Prof. Hécsom hade féljande skrivelse ingatt: 


Till Geologiska Foreningen 
Stockholm. 


Fér den halsning och de lyckénskningar fran Foreningen, som cess 
Ordférande och Sekreterare framférde till mig pa min 80-arsdag, 


CPP oT 
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hade det varit min 6nskan och avsikt att fa personligen bringa For- 
eningen mitt tack och pa samma gang tacka for hela den tid jag tillhort 
Féreningen och haft glidje och nytta av savial de 56 argangar av For- 
handlingarna, som jag torde i det nézmaste fullstandigt ha last och 
studerat, som av de personliga férbindelser med manga av ledam6terna, 
som jag alltid bevarar i kart och tacksamt minne. Da jag emellertid 
av halsoskil ej kan infinna mig till morgondagens sammankomst, ber 
jag att pa detta sitt fa framfora mitt tack och min halsning. 
Upsala 38/, 1937. Eder forbundne 
A. G. HécBom. 


Fore ningen hade vidare genom styrelsen uppvaktat sin sekreterare 
Dr R. SanpecReN pa hans 50-arsdag den 15 januari, varvid ordf. 
yttrade: ; 


Herr Doktor SANDEGREN! 
I nagot mer an ett decennium har sekreterarskapet inom Geologiska 
Foreningen och redaktérskapet for dess Férhandlingar vilat pa Eder. | 
Var traditionella blomsterhyllning pa Eder 50-arsdag ar darfor ej 
blott en formalitet, utan ett uppriktigt uttryck for var stora tacksamhet_ 
for den osparda méda och det levande intresse Ni under dessa ar fram- 
gangsrikt agnat Edra uppgifter inom var Foérening. 


‘En tackskrivelse hade ingatt fran Dr SANDEGREN. 


PeEnck, Berlin, hade en tackskrivelse ingatt for det telegram Foreningen 
vid sitt novemberméte sinde honom. 


Vidare hade féljande skrivelse ingatt: 


Till Styrelsen for Geologiska Féreningen i Stockholm. 


Undertecknad tillater sig harmed att understilla Styrelsen ett 
forslag att vid lamplg tidpunkt sommaren 1938 inbjuda till ett III:e 
skandinaviskt geologméte i Stockholm. Under forutsittning att 
Styrelsen finner forslaget virt beaktande, skulle detsamma tidigt 
nistkommande ar kunna understillas Geologiska Féreningen, som givet- 
vis bor sta som officiell inbjudare. 

Som motivering for mitt forslag ber jag fa anféra féljande: 

Det I:a skandinaviska geologmétet hélls i Képenhamn 1918, det 
II:a i Stockholm 1921. Ar 1932 avhélls pa mera privat initiativ en 
geologisk exkursion under professor GotpscHmipts ledning till Sta- 


: 
; 
; 
Fran Foéreningens korresponderande ledamot, Prof. J 


ee 
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vanger och Fenfaltet i Norge. 1928 igde ett internationellt geologméte 
tum i Kopenhamn i samband med Danmarks Geologiska undersdk- 
nings 40-arsjubileum och slutligen har Finland i samband med det 
X1IX:e skandinaviska naturforskaremétet i augusti 1936 anordnat 
geologiska exkursioner till olika delar av landet. Ar 1931 inbjéd dess- 
utom professor SEDERHOLM till en internationell konferens for urbergs- 


geologiska fragor i Helsingfors, kombinerad med en exkursion i sédra 


Finland. i 

Sasom framgar av foregdende har visserligen det sista officiella skan- 
dinaviska geologmétet hallits i Stockholm 1921, men savil Danmark 
som Norge och Finland ha under de forflutna femton aren, om ock 
under annan benimning, dels i samband med jubileumsfestligheter, 
dels pa mera privat initiativ anordnat stérre eller mindre, val planerade 
exkursioner, med eller utan samband med geologméten. Om ocksa 
darfor vid forsta 6gonkastet det skulle forefalla att Sverige ej vore i tur 
att inbjuda Anyo till ett skandinaviskt geologméte, synes det med 
hansyn till den tid som forflutit sedan vi éver huvud taget stillde oss 
som inbjudare till vara skandinaviska kollegor att besdka vart land 
som om en sadan inbjudan dock vore val motiverad, da sedan 1921 
Danmark tva ganger inbjudit till samling, Finland tva ganger och Norge 
en gang om ocksa sasom framhallits under andra former. 

Dartill kommer vad som val far anses vara det viktigaste skilet, 
namligen dels att vii Sverige ha sa pass mycket nytt och av verkligen 
aktuellt intresse att visa 1 form av problemstallningar som ej forelago 


1921, dels att fran grannlaindernas sida upprepade ganger uttryckts 


livlig 6nskan att fa komma hit och ta del av de sista femton arens 
resultat inom svensk geologisk forskning pa skilda omraden. 

Att jag foreslar sommaren 1938 for geologmétet beror pa att vi 
Atminstone officiellt annu fa rakna med en internationell geolog- 


_kongress i Moskva 1937. Att forslaget vackes sa tidigt beror pa énsk- 
_ vardheten av att, om Styrelsen skulle finna detsamma vart beaktande, 


beslut inom Foreningen fattas i sa god tid att organisationen och ex- 
kursionsprogrammen i stort sett vore utformade fire nastkommande 
sommar (1937), di vederbérande exkursionsledare utan ondédig tids- 
spillan skulle kunna planera alla viktigare detaljer. 

Skulle Styrelsen efter prévning komma till den slutsatsen att tanken 


, pa ett geologméte 1938 bér realiseras, vore det kanske indamalsenligt 


att, sedan Foreningen fattat eventuellt beslut att officiellt stilla sig 
som inbjudare, en mindre kommitté tillsattes inom Styrelsen att till 


ett senare méte i var inkomma med mera definitiva forslag. Det synes 
mig énskvirt att tyngdpunkten ligges pa exkursionerna och att vid 


, sjilva médtesférhandlingarna vederbérande ledare i foredragsform 
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finge tillfalle narmare belysa de fragor och problem som kunna tankas 
bli foremal fér diskussion under exkursionerna. 


Stockholm den 14 december 1936. 
PERCY QUENSEL. 


Styrelsen hade beslutat infor Foreningen fororda det framstillda 
forslaget och ville i enlighet med detsamma 4 foljande mote framlagga 
en mera detaljerad plan fér ett tredje Skandinaviskt geologmote. 


Med anledning av forslaget yttrade sig hr BackLuND, varefter det- 
samma, bordlades. 


Hr K. Motrn hill ett av kartor belyst foredrag om: De k lina tio- 
neniSverige videpoken 1 julil933. 

Foéredr. redogjorde for 1928—1934 ars jordmagnetiska uppmat- 
ning av Sveriges fastland. Mot 1 357 planerade observationspunkter 
hade 2 259 erhallits, motsvarande en genomsnittlig taithet av 1 punkt 
pi 218 km? eller ett avstand av 14.8 km mellan punkterna. Storre 
tithet forefinnes endast i Malméhus lin med 6.3 km punktavstand 
samt vid sédra Storsjén i Jimtland. Forutom foredr. ha 7 faltmatare 
deltagit i uppmitningen. Reduktionen ir verkstilld till epokerna 
1933.5 och 1929.5. Den forstnimnda Ar huvudepok. Bearbetningen — 
av materialet sker i ordningsféljden D, I, H, Z. — Deklinationsmaterialet 
omfattar c:a 6 920 bestimningar fordelade pa 2045 punkter. Resul- 
tatet atergives av en isogonkarta med linjer for varje hel och halv 
erad, en anomalikarta i sex fiirger med linjer for hela grader, en siffer- 
anomalikarta — samtliga i skalan 1:2 mill. — samten anomalikarta 
éver Skane i skalan 1 : 400 000 med 15’ linjeintervall. Anomalikartan, 
nagot utjiimnad, atergives 4 vidstaende fig. 

A saval isogon- som anomalikartan framtrader den stora regionala 
anomali, som med héga vastliga D-virden, resp. negativa anomali- 
virden, ger sig tillkinna i syd—nordlig riktning fran Vaster-Dalalven 
séder om Siljan till Hotagen i norr. Det lyckades foredr. att 1928 
patriffa denna anomali och att inom det jamtlindska kambrosilur- 
omradet vid sydvastra delen av Storsjén finna anomaliens markantaste 
yttringar. Medan den stora negativa centralanomaliens maxima iro 
orienterade 1 nord—sydlig riktning, har anomalien dessutom en ut- 
bredning tvars 6ver Sverige 1 nord—vastlig riktning fran Bottniska 
vikens kust — strickan Hudiksvall till Ullangerfjarden — till norska 
grinsen — strickan mellan Mjélkvattnet och Frostviken. Detta bialte 
skiljer Sverige 1 nord—vistlig riktning i tvenne partier, som sinsemellan 
forefalla besliktade med hansyn till anomalien i D. 
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Fig. 1. Deklinationens anomali. — Terrestriska linjer for 1933.5 inlagda, 


£ 
_ Som ett andra karakteristiskt huvuddrag observerar man, att fjall- 
a kedjeomradet mellan 60° och 68° lat. uppvisar positiv anomali endast 
_avbruten mellan 64°.0 och 64°.5 lat. av den negativa jimtlindska ano- 
-malien. Mellan 60° och 64° torde man alltsi kunna forvinta sig en 
_ positiv anomali inne i Norge som komplement till var negativa central- 


A anomali. 


J 
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Ett tredje huvuddrag visar sig uti, att storre delen av Smaland 


och Blekinge samt nordéstra Skane férete positiv anomali med maxima 
kring Griinna och Sédlvesborg. I en bage stracker sig denna anomali 


fran Vastervikstrakten Sver Orebro mot Gavlebukten. En fortsittning — 


sitter in norr om Ullangerfjaérden strackande sig till Pitea avbruten 
av den i ostlig riktning férlopande negativa anomalien kring Ektrask— 
Botsmark—Bygdsiljum—Vebomark. Fran Pitea stricker sig i NNV-lig 
riktning ett positivt anomalistrak upp till Narvik uppvisande separata 
positiva maxima med héga talvarden. 

Foredr. framhéll, att en konnektion av jordmagnetiska och geologiska 


férhallanden planerats, men att denna skulle foretagas forst, naér samt-_ 


liga element samt stérningsvektorkartan forelago i slutredigerad form. 
Redogérelsen fér deklinationsuppmatningen ar publicerad i Sveriges 
geologiska underséknings serie Ca Nr. 25, 1936. 


Med anledning av féredraget yttrade sig hrr Guiser, A. Hécsom, 
BacKLUND, LJUNGDAHL, OrToN, Norpstr6M, Hoitmauist, TROEDSSON, 


NorstroM, WERNER och fo6redraganden. 


Hr Geer uttryckte sin stora glidje éver att den viktiga undersékning, 
som féredr. har om hand, nu framskridit sa langt, att resultaten kunna 
bérja framlaggas. I fraga om de uppslag och synpunkter av geologisk art, 
som den magnetiska kartbilden kan foranleda, giller givetvis att man gor 
klokt i att avvakta framliggandet av kartbilden aven for 6vriga element. 
Da féredr. papekat vissa relationer mellan den nu erhallna kartan och den 
av tal. sammanstillda berggrundskartan éver omradet Kiruna—Gallivare— 
Pajala, ville tal. emellertid i anslutning hartill betona, att den basta dver- 
ensstammelsen erhallits just i de trakter, diir berggrundens sammansittning 
air bast kand, under det att de magnetiska forhallandenas samband med 
kartbilden av berggrunden bliva mera otydliga i de trakter, dar den sist- 
nimnda kartbilden, pa grund av brist pa observationspunkter, ar mera 
osiker. Sarskilt med hinsyn till vissa av foredr. papekade anomalier av 
mycket stor utstrickning, som svarligen kunde stillas i direkt beroende av 
bergartsfordelningen i jordytan, ville tal. framstilla en fraga, inom vilket 
djup under jordytan de bergartselement kunna befinna sig, vilka influera 
pa den magnetiska situationen vid ytan. Tal. erinrade sig ha sett nagon 
uppgift, att man i dylika fall ej] kan rikna med mer an hégst 10 km djup. 
I sadant fall maste man givetvis undvika alla forsdk att genom »djuptek- 
toniska» spekulationer sdka draga nagra geologiska slutsatser av anomalierna. 


Herr Atvar Hoéesom papekade vikten av att det vid diskussionen om 
den férevisade anomalikartan, fig. 1, ihagkommes att densamma avsage 
deklination och icke inklination. Deklinationsanomalier behéva icke néd- 
vandigtvis till form, storlek och lige direkt avspegla t. ex. det berggrunds- 


ee 


element, som ar orsak till anomalin, diremot kan man vinta sig att dess 


huvudutstrackning och huvudriktning bér sammanfalla med _ stérnings- 
orsakens. Exempel harpa aro t. ex. stérningarna vid finska grinsen ver 
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Vikusjarvi resp. Areavaara, vilka kunna lita sig férklaras av berggrunds- 
byggnaden. Over huvud taget synes den oroliga bild anomalikartan giver 
av nordligaste Norrbotten vara i god déverensstammelse med berggrundens 
vaxlande byggnad i samma omrade. 

De ost-vastliga anomalierna vaster om Giillivare skira daremot icke blott 
over de allmanna dragen i urberget utan Aven dver granszonen mellan urberget 
och fjallkedjans éstra del. Detta kan méjligen bero pa glesheten i nitet av mag- 
netiskt matta punkter, som inte minst har gor sig gillande. Givetvis ar énske- 
malet att fa punkttitheten avsevait dkad, innan mera ingdende diskussioner 
om anomaliernas samband med berggrundens vaxlingar féras. Allra helst 
bora ju aven samtliga magnetiska element for de matta punkterna féreligga 
utriknade och framlagda innan dylika diskussioner upptagas. 

Den av foredr. sarskilt framhallna stora nord—sydliga anomalin fran sédra 
Dalarna upp genom Jamtland upptager ett omrade med starkt vixlande 
berggrund, t. o. m. kambrosilur, men synes lika val pa nagot satt vara bunden 
vid ett mycket stort geologiskt strukturdrag markerat av Jarna—Siljan— 
Ratan—Oldengraniternas utbredningsomraden. Den med dessa graniter 
jamstillda Sorselegranitens utbredningsomrade visar sig ocks& sammanfalla 
med en framtridande anomali. Den .ost—vastliga anomalin séder om Skel- 
leftea Sverensstammer med ett stort antiklinalt strukturdrag, som tal. konsta- 
terat utan att dock hittills hava givit publicitet at saken. 

Emellertid syntes det tal. ocksa nédvandigt att en utredning gjordes om 
kansligheten hos de utférda matningarna. Vid matning med Tiberg-Thaléns 
inklinationsvag visar sig ofta aven relativt tunna lager av lésa jordarter 
verka utjamnande eller utsuddande pa magnetiska stérningar. Vid anvin- 
dandet av de flera hundra ganger kansligare instrument, som vid har ifraga- 
varande magnetiska métningar kommit till anvandning, ar val knappast kant 

_ ivad man t. ex. en urberget d6verlagrande sedimentserie sisom kambro-siluren 
kan verka utjémnande eller utplanande pa av underlaget fororsakade magne- 
tiska st6érningar, och vilka maktigheter som hirvid i sadana fall spela nagon 
roll. Vid planlaggandet av denna magnetiska uppmitning av Sveriges fast- 
land togs i viss man hinsyn till berggrunden och utgicks det darvid utan 
vidare fran att t. ex. kambro-siluromradena skulle vara gynnsamma 1 sa 
matto att de icke skulle férorsaka lokala stérningar, ett antagande som i och 
for sig kan vara riktigt, men som icke tager i beaktande underlagrets infly- 

* tande. Anomalierna inom Gotland—Olands kambro-siluromrade kunna sa- 

lunda tinkas sta i beroende av det fran Vastervikstrakten mot sydost stry- 
kande, bl. a. jarnmalmsférande straket. Den ovan nimnda ost—vastliga 
‘anomalin vister om Gillivare kanske ocksa ar riktig och beroende pa berg- 
grundsférhallanden om: an detta vid en jimférelse med berggrundskartan 
forefaller orimligt. En dylik undersékning av éverlagrande sediments bety- 
delse vid finmagnetiska matningar borde vara ett viktigt dnskemal. 

Publicerandet av den nya deklinationskartan ar ju av stor praktisk bety- 

delse alldenstund den giver en visentligt annan bild an den synnerligen 

~ férenklade migsvisningskarta, som tidigare statt till buds. Icke minst varde- 

- fullt ar den for fjdiltrakterna, dar det visar sig finnas omraden med lika manga 

graders ostlig missvisning som det férut angivits vastlig, en sannolik férkla- 
ring till flera vilsegingna fjallvandrares dden. 

Med anledning av ingenjér ALtan NorpstR6ms papekande om att graniter 

_ kunna vara mer magnetiska 4n vissa grénstenar var detta eorameesie 1 

- ingalunda okiint for geologerna. Tal. hade salunda sjalv med Tiberg-Thaléns 


a 
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inklinationsvag konstaterat flera stora stérningsomraden orsakade av norr- 
bottniska graniter. Orsaken till att tal. flera ginger pekat pa gabbrogrén- 
stenarna i norra Norrbotten var att dessa ju voro val kinda, begransade 
massiv av gronstenar, som har verkat sirskilt framtridande. 

Tal. ville vidare med anledning av andra yttranden understryka dels att 
han icke forblandade deklinationskartorna med inklinationskartor och ej 
heller velat diskutera samband mellan anomalier och sma berggrundsvaria- 
tioner utan de stora geologiska strukturdragens eller den stora tektonikens 
eventuella samband med anomalierna. Att de stora strukturdragen ofta 
influera pa bergartsférdelningen ar en annan sak. Gent emot en talare 
framhélls anyo att det icke med strukturer i detta sammanhang av.ags 
petrografiska strukturer utan tektonik. 


Hr BackiunpD understrék att nu antligen hade svenska geologer for férsta 
gangen i stérre skala fatt mdjlighet att tacksamt anknyta sina forskningar 
till de geofysiska, ett 6nskemal som han speciellt gang pa gang sedan ett 
tiotal ar tratt i brischen for. Visserligen forelage an sa lange endast samman- 
stilmingen av de uppmiatta och beraiknade deklinationsvirdena, men dessa 
tillata méjligen redan nu en del geologiska anknytningar. Den stora bety- 
delse som geofysiska arealmitningar sarskilt inom Fennoskandia ha fér tyd- 
ningen av dylika mitningar inom andra lander vars ledande djupare struk- 
turer! aro forborgade under sa gott som strukturlésa tackskikt av stérre eller 
mindre miaktighet, har tal. Aven mer an en gang understrukit. Framfor allt 
bor man halla klart for sig, att vid den relativt glesa areala fordelningen av 
punkter, som i den framférda undersékningen foéreligger, det ej kan vara fraga 


om att enstaka bergarter eller bergartsmassiv (exempelvis gabbror) utéva — 


ett avgérande eller nagot som helst orienterande inflytande pa de magnetiska 
variablerna, utan det ar de stora strukturerna som ev. harvid komma till 
uttryck. Detta framgar bl. a. tydligt dirav, att vara magnetitrika malmfor- 
mationer i Bergslagen, i Norrbotten e}] synes ha nagot tydbart inflytande pa 
deklinationens forlopp, lika litet som de stérre gabbromassiven. F. 6. foga 
sig bergarter och malmer in i strukturerna, om ett sadant samband i enstaka 
fall vill géras giillande. Diaremot avtecknar sig svekofennideinas viistra 
begrinsning ganska tydligt pa isanomalkartan genom ett vackert bagformigt 
forlépande brett bilte av svagt positiv anomali fran Gavlebukten éver 
Filipstads bergslag och norra Vittern ner till Vastervikstrakten. Aven pa 
isogenkartan kan denna grins, ehuru kanske nagot otydligt, skénjas. Inom 
svekofennidernas foretridesvis negativa omrade ligga de extrema avvikel- 
serna 1 huvudsak utanfér kustlinjen och kunna f. n. ej omedelbart tolkas. 
Det stora N—S-gaende biiltet av stark negativ anomali, som stracker sig 
frin svekofennidernas W-inda upp mot norra Jimtland, angiver tydligt 
den gotokarelidiska strukturriktningen. Den féljer ett brett strak, som 
kan betecknas som den miktigaste utfyllnaden av gotokarelidisk (inner-) 
molass och vilket saledes ar ett gammalt (intermontant) svaghetsbiilte. 
Understa molassen (Noppi) ar representerad av de miktiga ritans-siljans- 
graniterna, den mellersta och dvre av dalasandstenen och dess porfyrer. 
Langst i norr aro mellersta molass-sandstenarna ersatta av oldengraniten 
och i centrala Jaémtland hela sviten palagrad av kambrosiluren, vilken férut- 


7 J Med strukturer menas i detta sammanhang naturligtvis de stora tektoniska led- 
injerna. 
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satter en ganska stor nedsinkning av gotokarelidiska molassen i underlaget. 
Den tektoniska strykningen hos detta bilte avviker 10—15° W fran den 
magnetiska meridianen: aven detta tager sig uttryck sival pa isogen- som pa 
isanomalkartan, i det den centrala maximizonen uppdelar sig i en rad kuliss- 
-formigt efter varandra i N—S-huvudriktningen anordnade maximiarealer. 
Gotokarelidisk struktur framtrider tydligt aven langre norrut pa bigge kartor 


~ intill och inat Norrbotten. Aven det svekofennidiska mellanstyckets Vasa— 


Harnésand inflytande ger sig tillkinna genom isanomalernas tvarstallning 
mot gotokarelidisk strukturriktning. Lingst upp i norr i Norrbotten och mot 
finska gransen upptrada de stora komplikationerna. En blick pa de finska 
geologiska kartorna, men dven en referens till motsvarande svenska, visar, 
att de strukturellt ha stora analogier med den geologiska bilden: det kan ej 
vara annat an granulitmassivet och norvegosamidernas sydvastra grins 
som har gér sin raminverkan giillande inom de synliga strukturerna och an 
meta i deras underlag; man maste tinka sig dem dykande under gotokareli- 

_derna och i samband dirmed fororsakande strukturer av den art som Hausen 
sa instruktivt beskrivit i sédra delen av omradet pa andra sidan grinsen. — 
Ett fors6k att kontrollera sambandet mellan tektoniken och de magnetiska 
variablerna genom mitningar i omraden, vars strukturer dro jord- eller sedi- - 
menttackta, skulle fora in i samma atervandsgrind, 1 vilken franska geologer 
befinna sig vid férsék att geologiskt tolka sma magnetiska kartor inom stora 
sedimentomraden som exempelvis Pariserbickenet. 


Hr A. Norpstr6m framhéll i anslutning till de av foredr. och Prof. GuisER 
omnimnda forhallandena i Noirbotten, att magnetiska anomalier mycket 
val kunna forklaras av andra bergarter an gabbro, ehuru det ju i Norrbotten 
i ett flertal fall direkt kunnat pavisas, att ett naira samband forefinnes mellan 
visa gabbromassiv och vissa magnetiska anomalier. Det ar visserligen van- 
ligt, att basiska bergarter 4ro mer magnetiska an de sura, men detta ar en 
regel med Atskilliga undantag; det finnes nimligen manga basiska bergarter, 
som aro svagt magnetiska och manga sura bergarter, som aro relativt starkt 
magnetiska, ex. vissa graniter. Dr Héczom hade ju aven nimnt Ratangrani- 
ten sigom en tankbar orsak till den stora magnetiska stérningen fran Siljan 
till Storsj6n. 

I anledning av Dr Hécxoms andra inligg framhdll tal., att det ar néd- 
" vandigt, att man har reda pa de olika inom ett omrade forekommande berg- 
_arternas magnetiska egenskaper for att av en magnetisk karta kunna draga 
nagra sikra slutsatser betriffande omradets geologiska uppbyggnad. Vad 
Norrbotten betraffar ar det mycket méjligt, att nagra av de magnetiska 


~ anomalierna, som Aterfinnas i féredr:s karta, orsakats av graniter, men 6ver- 


huvud taget kan man icke yttra sig ver orsakerna till magnetiska diag utan 
att kinna bergarternas magnetiska egenskaper. ; 
Betriiffande Prof. Gzisers fraga om djupgransen for magnetiska stérmings- 
-kroppar och Ing. Orrons uppmaning att lamna en uppgift fran Sydafrika 
framhills, att de i detta land hittills foretagna djupbestamningarna behandlat 
magnetitlerskiffrar av relativt ringa maktighet samt att djupet ej dverstigit 
2 km. 
 Betriiffande den av Dr Lsunepaut antydda och av Hr WERNER omniémnda 
Curiepunkten (vilken av Hr Werner angavs till 550°—1 000°) framholls, att 
Prof. KoENIGSBERGER pavisat, att olika bergarter forhalla sig mycket olika 1 


ee as eee 
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detta avseende. KorNIGSBERGER har uppdelat sitt material i tre grupper 
med hansyn till den »dominerande» Curiepunktstemperaturen. Ett stort 
antal bergarter ha utparglade Curiepunkter vid endast ett par hundra grader. 
Den betydelse, som bergarternas kemisk-mineralogiska sammansattning har 
pa dessa forhallanden omnamndes. 


Hr WERNER yttrade féljande: Prof. GztseR framhdll, att det i en tysk skrift 
uppgivits, att man endast hade att rikna med magnetiska egenskaper hos 
berggrunden av den betydelse att de kunde inverka pa det magnetiska 
faltet vid jordytan, till ett djup av omkring 10 km. 

Om man forutsitter, att de stora tryck, som existera pa stora djup inte 
ha nagon stérre inverkan pa materiens magnetiska egenskaper ar det latt 
att komma till en siffra av ovan angiven storleksordning. En kropps suscep- 
tibilitet (den i kroppen inducerade magnetismen ar proportionell mot denna 
materialkonstant) och permanenta magnetism avtager namligen med sti- 
gande temperatur och blir 0 éver en viss temperatur, den s. k. Curiepunkten. 
Denna Ar olika allt efter kroppens sammansittning, men torde i allmanhet 
ligga mellan 500°—1 000°. Vid ett djup av 20 km, dar temp. ar omkr. 600° 
(efter en temp.-stegr. av 3°/100 m) skulle man kunna anse att all magnetisk 
induktion i berggrunden upphért, om susceptibiliteten i dennas magnetiska 
partier endast vore beroende av temp. och icke av andra faktorer, som fér- 
andras med varierande djup. Da dessutom susceptibiliteten (vid normala 
tryck) avtager i stort sett proportionellt med temp. och det saledes inte blir 
nagot kraftigt sprang i densamma vid Curiepunkten skulle man kunna 
begransa sig till ett avsevart tunnare skikt in 20 km vid beraikningar éver | 
praktiska magnetisk-geologiska foéreteelser. : 

Nu kanner man emellertid inte till, vilket inflytande tryck av den storleks- 
ordning det har galler kan hava pa kroppars magnetiska egenskaper. Likval — 
fortjaénar omnamnas att man kunnat konstatera magnetiska falt kring manga — 
glédande himlakroppar, t. ex. solen, som har ett mycket kraftigare magnet-_ 
falt an jorden, och att man ar béjd géra antagandet att alla himlakroppar — 
omgivas av magnetiska falt. Dessa falt kunna visserligen aven tinkas alstrade — 
av elektiiska stro6mmar i himlakroppaina, men sa lange man inte har nagra . 
sikra belagg harfér, och icke heller pa annat vis skaffat sig nagon kunskap 
av tiyckets inverkan pa kroppens magnetiska egenskape: kan man icke draga 
nagra sikra granser for det eller de omraden inom jordsfiren, dir man har 
att parakna inducerad eller permanent magnetism i matetien. 


Vid métet utdelades N:o 407 av Férhandlingarna. : 
Métet den 4 februari 1937. | 
| 


Narvarande 46 personer. 


Ordféranden, hr von EckEeRMANN, anforde, med anledning av hr | 
QUENSELS vid foregaende méte framlagda férslag om anordnande av 
ett Ill:e Skandinaviskt Geologméte i Stockholm sommaren 1938, | 
foljande: | 

| 
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Med accepterande av férslagsstallarens grundliggande tanke, att 
ett blivande nordiskt geologméte bér begransas till demonstration 
i falt av omraden, som sedan 1921 gijorts till foremal for detaljerad 
utforskning, har féreningens styrelse upprattat ett preliminirt utkast 


till exkursionsplan, innebarande: 


dels en paleontologisk exkursion, Nr 1, pa fem till sex dagar till 
Skane och Vastergétland, varvid en mojlighet finnes att under farden 
anknyta demonstration aven av kvartirgeologi, 

dels en urbergs-exkursion, Nr 2, och en kvartirgeologisk exkursion, 
Nr 3, vardera om 12 dagar till Bergslagen och Norrland, for vilka 
avfarden sker samtidigt med gemensam rese-route under de fyra forsta 
dagarna, varefter de skiljas at for att aterforenas 1 Vasterbotten. 

Mellan forsta exkursionen och de foljande inlagges en samlingsdag 
i Stockholm med allmant orienterande foredrag 6ver den geologiska 


_ forskningens utveckling sedan 1921 inom olika omraden. 


_ Betr. exkursion Nr 1 har styrelsen vant sig till Prof. Happine med 
en forfragan om han ville 4taga sig att under de tva till tre forsta 
dagarna planlagga exkursionsprogrammet; de tva foljande dagarna 


skulle agnas Halsingborgstrakten under Doc. Troepssons ledning 


och den sista dagen Vastergétland, under ledning av hrr TRoEDSsSON 
och WESTERGARD. | 

Betr. exkursion Nr 2 har féljande route planerats: Grythyttefaltet— 
Saxafaltet—Persberg—Griangesberg—Norberg—omradena NO Granges- 
berg (Larsbo-serien), med ankomst 5:e dagen pa kvallen till Orsa. 
Darefter skulle 3 dagar ignas at Siljanskupolen, Orsatrakten samt 
Loos—Hamra-filtet. Nionde dagen blir resdag till Sorsele. De tre 
sista dagarna skulle aignas Vasterbotten med avslutning i Boliden och 
Skelleftea. $ 

Betr. exkursion Nr 3 skulle densamma beréra kvartéren vid Halle- 


5 fors—Grythyttan—Brattforsheden—Grangesberg—Vastanfors, direfter 
- fortsitta 5:e dagen till Hedemora och Sater och 6:e dagen till Bisp- 


garden och Ragunda. 7:e dagen agnas Langsele—Adalsliden—Hoting, 
8:e och 9:e Vilhelmina, 10:e Storuman, 1l:e Lycksele, varefter ater- 
forening skulle ske med exkursion Nr 2 i Boliden. Bagge exkursionerna 
skulle aterkomma till Stockholm den 13:e dagen pa em. 

Ledare for de olika specialomradena skulle vara betr. exkursion 


Nr 2, resp. hrr Sunprus, Macnusson, GEIJER, V. EckERMANN, H6gBom 
~ och Quenset samt betr. exkursion Nr 3 resp. hrr GRANLUND, HORNER, 


Lunpevist och SANDEGREN. i 
Exkursion skulle féretagas fran Skane till Vastergdtland och dar- 


 ifran till Stockholm i abonnerad sovvagn, och under hela exkursionerna 
Nr 2 och 3 skulle sirskilda sovvagnar medfélja som nattlogi. Even- 
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tuellt kommer vid exkursion Nr 2 restaurationsvagn att medforas 
under Norrlandsfirden. En preliminar férfragan har givit vid handen 
att vid Statens Jairnvigar betydliga nedsittningar i ordinarie taxor for 
biljetter och sovvagnar kunna paraknas samt kostnaderna hallas inom 
mycket rimliga belopp. 

Styrelsen far allts’ med instémmande i av Prof. QuENSEL vackt for- 
slag hemstiilla, att Foreningen ville besluta stiilla sig som inbjudare till 
ett Nordiskt (III:e Skandinaviskt) Geologméte, samt uppdraga at 
Styrelsen att inom sig utse en kommitté for programmets slutliga ut- 
formning och beslutets verkstallande. 


Med anledning av forslaget yttrade sig hrr Houtmquist, GEIJER, 
QUENSEL och Orton, varefter Foreningen beslot i enlighet med sty- 
relsens hemstallan. 


Hr O. Tamm hdll ett av ljusbilder illustrerat foredrag om: Minera-_ 


logiska studier i sandavlagringar a Hoékensas 
och i é6vre Lagadalen. 


Markens_ geologisk-mineralogiska beskaffenhet har, sasom bade — 


tidigare och senare forskningar visat, en stor betydelse for skogsvaxten. 


Man kan hirvid urskilja tvenne huvudforeteelser, nimligen markens — 


fuktighetstillstand och dess mineralogiska sammansittning. I norra 
Sverige framtrader den geologiska faktorn tydligast i sitt ofta avgérande 
inflytande pa markens fuktighetstillstand. I sdédra Sverige, dir jord- 
mansprocesserna férloépa hastigare och ha haft langre tid pa sig 4n langre 
norrut, ha jordarterna, iiven de grusiga och sandiga, ofta blivit starkt 


sekundart anrikade med vattenkvarhallande kolloider och finmaterial.. 


Sommarnederbérden ar ocksa ej sillan rikligare och bittre fordelad. 
Allt detta medfér, att har ar det merendels den mineralogiska faktorn, 
som blir mest framtriidande, medan fuktighetsfaktorn trader nagot i 
bakgrunden. 

Redan berggrundskartan visar i stora drag, att den mineralogiska 
faktorn i marken maste utéva ett starkt inflytande dels pa sjalva skogs- 
vaxten, dels pa den naturliga jordmansbildningen. Leptitomradet 
omkring Lenhovda—Kosta i Kronobergs lin dr t. ex. ett svagproduktivt 


podsolomrade medan det grénstensrika Ostra hirad i gui lan | 


dairemot ar ett hégproduktivt brunjordsomrade. 

Sandmarkerna pa Hékensas och i 6vre Lagadalen tilldrogo sig tidigt 
skogsminnens uppmarksamhet, dels pa grund av sina langsamt vaxande 
tallskogar, dels (detta giller endast Hékensas-omradet) pa grund av 
sina kraftigt utvecklade podsolprofiler med skenh&lla (ortsten), 
vilka starkt erinra om de kinda ortstensprofilerna i Jyllands magra 
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Tjunghedsomraden. — Manga skogliga forsék ha darfér utférts i de 
namnda trakterna. Diaribland ma framhallas det stora forsoksfalt vid 
Molna i Vaggerydstrakten, som ar 1920 kom till stand genom samarbete 
‘mellan Skogsvardsstyrelsen i Jénképings lan och Statens skogsforsdks- 


_anstalts naturvetenskapliga avdelning. Jag utforde ar 1920 de férsta 


markundersokningarna 4 detta forsdksfalt och har sedan fatt dvertaga 


den vetenskapliga sidan av arbetet pa detta. 


Det forsta problemet i samband med undersékningarna & Mélna 
forsdksfalt blev att séka utréna grundorsaken till skogens langsamma 
vaxt 1 omradet. Det visade sig darvid 4andamalsenligt att utstricka 
undersékningarna till hela det valdiga strak av grus och sand, som fran 
trakten séder om Hjo pa Hokensas stracker sig sdderut anda ned mot 
Varnamo, delvis utfyllande 6vre Lagadalen och flere av dess forgre- 
ningar. Sammanhanget mellan Hokensasavlagringarna och de i Laga- 
dalen befintliga hade framhallits for mig av Dr K. E. Santsrro6m, 
som ocksa valvilligt stallde geologiskt kartmaterial till mitt forfogande. 

Genom atti tur och ordning ingaende granska olika tankbara orsaker 
till skogens langsamma vaixt inom omradet, blev jag smaningom 6ver- 


_tygad om att huvudorsaken maste ligga i sandens mineralogiska sam- 


mansattning. Ett par kemiska analyser 1 forening med mineralogiska 
berakningar syntes bekrafta detta och framvisade, att 4 en del av krono- 
parken Haboskogen pa Hokensas forekommer en sand, som 1 sin minera- 
logiska sammansattning starkt erinrar om den kvartsrika sand, som ar 
karakteristisk for ljunghedsomradena i Jylland och nordvastra Tyskland. 

For att bekvamt kunna studera den mineralogiska beskaffenheten 
hos ett stort material av sandprov utarbetade jag den s. k. bas- 
mineralindexmetoden.! Med en sandhaltig jordarts bas- 


mineralindex forstas procenten mineral av sp. vikt hégre an 
2.680 i mellansandfraktionen, som befriats fran kolloider och som 
_frampreparerats medelst den mekaniska analysens metoder. Dessa 


- mineral utgéras mest av kalkrik plagioklas, hornblende, augit, olivin 


d. v. s. de speciella grénstensmineralen, men ocksa av apatit, granat 


m. fl. tyngre men i relativt sm& miangder férekommande mineral. 


Glimmer férekommer vanligen endast i obetydlig mingd. Om markbar 
kvantitet darav férefinnes, utsepareras den férst pa mekanisk vag och 
-bestiimmes, varefter mangden andra tyngre mineral franskiljes med 
Ahjalp av en vatska av sp. vikt 2.680, och vages. Den littare fraktionen 
utgéres huvudsakligen av kvarts, kalifaltspat och sur plagioklas. 
Bakgrunden for basmineralindexmetoden ar det forhallande, att de 
‘sura filtspaterna bade vid experimentella forskningar och vid vitt- 


1 Tamm: En snabbmetod fér mineralogisk jordartsgranskning. Svenska SkogsyArds- 


-féreningens tidskr. 1934, sid. 231—250. 


9— 370060. G. F. F. 1937. 
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ringsstudier i naturen! befunnits vara svarvittrande. Bade vara hég- 
och lagproduktiva skogsmarker ha visat sig vara ganska rika pa 
dessa mineral, som, om de ej Aro starkt finférdelade, uppenbarligen 
ej latt kunna utnyttjas av skogstriden. Grénstensmineralen dro dar- 
emot mera lattvittrande och kunna sannolikt i ej ringa grad direkt 
sonderdelas av tridens rotter (rotvittring), vilket bl. a. belyses av att 
hégproduktiva granbestand stundom férekomma pa hyperithallar i 
Varmland, vilka sakna namnvard jordtaéckning. 

Bestiimningar av basmineralindex i prov fran olika lager 1 mark- 
profiler av podsoltyp dels fran Hékensas—Lagadalen, dels fran andra 
trakter, ha visat, att den kemiska vittringen i marken vackert redovisas 
av basmineralindex, som ar mycket lag 1 det 6versta mineraljordslagret, 
blekjorden, och i sydsvenska profiler aven i rostjorden, medan den i 
underlaget nar ett hogre, relativt konstant virde. Dessa bestamningar 
bekrafta, att de tyngre mineralen vittra kraftigt i marken och visa, 
att man maste uttaga prov pa minst 40—50 cm:s djup for att finna den 
geologiska avlagringens verkliga basmineralindex. 


Tabell. 1. Basmineralindex i ovittrade sandproy fran Hékensis—Lagadalen 
och Malingsbo. 


Antal Medel- Minimum- Maximum- 
undersikta 7. zs ms 
varde varde varde 
prov 
Lagadalen, Varnamo—Vaggeryd ..... 28 st. 1.96 0.738 3.24 
Mélna forséksfalt, nara Vaggeryd . . . . 387 » 3.02 1.50 4.14 
Trakten Vaggeryd—Barnarp. ...... 15 > 2.29 1.28 4.23 
Trakten Taberg—Dumme mosse .... . 41 >» 2.03 0.72 3.35 
Kronoparken Haboskogen 4 Hékensis. . . 54 > LL, 0.10 3.69 } 
Hékensas, utom krp. Haboskogen .... 26 » 277 1.16 5.56 _ 
1 fe Paglia gs Bh oS Ny on ty ee _§ 
Malingsbodalen, sédra Dalarna. . . . . . 54 st. 11.45 6.97 16.53 


: 

I tabell 1 aterges ett sammandrag av basmineralindexbestamningar 

i ovittrad sand fran undersdkningsomradets olika delar. Dartill har 
sasom jaimforelseobjekt fogats en serie bestimningar i sandprov fran 
den for sina vackra och hégproduktiva tallskogar kinda Malingsbo- 
dalen i sédra Dalarna. Malingsbosanden synes efter min hittillsvarande 
erfarenhet ha en mineralogisk sammansittning, som ar normal fér 
nordsvenska férhallanden. Dess mekaniska sammansattning 
Overensstémmer enligt ett stort antal analyser mycket nira med sanden 
i mitt undersékningsomrade. Klimatet i Malingsbo ar nagot strangare 
in i mitt undersékningsomrade, humiditeten dverensstiimmer ungefar- 


? Betr. de senare se Tamm: Markstudier i det nordsvenska barrskogsomridet. Med- 
delanden fran Statens skogsfirséksanstalt, 1920, sid. 49—300. 
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ligen med den, som rader i betydande delar av detta. Enligt tabell 1 

ar det emellertid en mycket stor skillnad i fraga om den mineralogiska 
_sammansattningen mellan Malingsbosanden och sanden i mitt under- 

sdkningsomrade, vilket torde nédjaktigt forklara den stora skillnaden 

i skogsvaxten. Allra liagst befanns basmineralindex vara i en ‘del av 
_ kronoparken Haboskogen. Det finnes har ett sandomrade, dir medel- 
_ vardet ar blott 0.80. Denna trakt ar ocksa i skogshanseende den sva- 
_ gaste inom hela mitt undersékningsomrade. 

De utforda bestamningarna antyda salunda, att basmineralindex- 
_ bestaémningen ger ett gott uttryck for de mineralogiska egenskaper hos 
en sandavlagring, som aro av betydelse for skogsvaxten. 

- Inom det undersékta sandomradet finnas emellertid aven atskilliga 
_ skogsbestand, som aro mycket vaxtliga. Man kan i sadana fall vanligen 
- latt pavisa nagon pataglig orsak sasom silande grundvatten pa ringa 
- djup, inlagringar av issjolera, obetydlig maktighet av sanden pa moran 

_ av god beskaffenhet o. s. v. Egendomligare forefaller det, att ocksa pa 
det har och var forekommande, miktiga, steniga rullstensgruset sko- 
_ garna merendels 4ro mycket vaxtlga och dartill markprofilen ytterst 
_ svagt podsolerad, ja stundom rent av brunjordsartad. En undersékning 
av basmineralindex i rullstensgruset framvisade emellertid betydligt 
_ hogre varden 4n i den omgivande sanden. I rullstensgruset varierade 
- vardet sdlunda mellan 2.26 och 30.29 med ett medeltal av 11.41. I 

en serie prov fran Bottnaryds socken, tillhdrande samma glacifluviala 
system som Hokensasgruset, varierade virdet mellan 10.70 och 35.21. 
_ Harmed torde forklaringen vara given till skogens goda vaxt, iven pa 
_krénet av uppstickande asryggar, som i markfuktighetshanseende 
 snarast borde vara ogynnsamma. I trakter med lag sommarnederbérd 
- ar ocksd skogen ofta svagvixande pa dylika lokaler. 
De undersékta sandavlagringarna bilda ett valdigt strak, vari sikra 
isilvsbildningar (rullstensgrus) utgéra kirnan. De ursprungliga isalvs- 

bildningarna ha emellertid bearbetats och delvis omlagrats av Vitter- 
_ issjons, lokala issjéars, Forn-Bolmens och Forn-Lagans vatten. Det 
ar darfér icke latt att sikert faststilla de forekommande sandavlag- 

-ringarnas geologiska uppkomstsiitt. Det torde dock vara uppenbart, 
att materialet ursprungligen hirrér fran en stor isilv, vars icke om- 
A lagrade sediment utgéres av asgruset. Av mina undersdkningar framgar 

nu, att den pa olika satt utsvallade sanden har en helt annan mineralo- 
_gisk sammansattning an den sand (mellansandfraktionen), som fore- 
finnes i sjilva Asgruset. Detta egendomliga forhallande tarvar en 
_ forklaring. 
[vara rullstensasar aro som bekant sadana bergarter anrikade, som 
| ro resistenta mot mekanisk krossning och ndtning. Vid mekanisk 
a, 


a 
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krossning aro graniter och gnejser, ja Aven porfyrer och leptiter betyd- 
ligt sprédare an grénstenarna, vilket ett enkelt forsék med geologham- 
maren nogsamt utvisar. Det ar da troligt, att denna egenskap gjort 
sig gillande aven vid den mekaniska bearbetningen av bergartsmateria- 
let 1 isilvarna, vilket medfort, att asgruset blivit anrikat pa gronstens- 
material. Att.rullstensgrus ofta ar pafallande rikt pa t. ex. dioriter 
har nog av mangen observerats. Om ett blandat bergartsmaterial 
undergar krossning och sedan utsvémning, kan det salunda tinkas, att 
det grova materialet, som representerar ett substrat, som i mindre grad 
blivit mekaniskt séndersmulat, blir proportionsvis rikare pa gronstens- 
mineral iin det finare. 

Om denna forklaring till den héga halten av grénstensmineral i rull- 
stensgrusets mellansandfraktion, som i viss man maste aterspegla 
grusets allminna sammansattning, ar riktig, bora grévre avlagringar 
inom ett och samma glacifluviala sedimentomrade allmant ha hégre 
basmineralindex iin de finare. For att underséka om s& verkligen var 
fallet i mitt omrade, sorterades samtliga ovittrade prov fran detta i fyra 
grupper av olika grovlek, och medeltalet av varje grupps basmineral- 


Tabell 2. Medeltal avy virdena pi basmineralindex hos olika sediment inom 
omradet Hikensis—ivre Lagadalen. 


Antal Medeltal av 
prov basmineralindex 
Steni gternllstenserus aye ene slenl ner 29 11.41 
Grusig sand, grovsand och grovsandig mellansand 68 2.91 
Mellansandigings. PAoMie (Gnd. Soa ee lee 90 1.95 
Grovmoig mellansand och grovmo........ 48 1.26 
naar index utraknades. De erhall- 


f 
na data aterfinnas i tabell 2, 
som tydligt framvisar, att ju 
finare en avlagring ar, desto 
lagre 4r i medeltal dess bas- 
mineralindex. 

Fran Moélna_ forsdksfalt, 
alltsa en mycket begrinsad 
lokal, forelag ett betydande 

material av mekaniskt ana- 

_frecent'tartisiae Lyserade prov, vilkas basmi- 
Fig. 1. Sambandet mellan basmineralindex och ee +s bbs irae a 
halten grévre partiklar i sandprov frin Mélna bart regellost inom de ora 
forséksfalt. ser, som tabell 1 (se ovan) 
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anger. Fig. 1 visar emellertid, att i detta material ett utpraglat samband 
forefinnes mellan vardet pa basmineralindex och halten av grovre 


_bestandsdelar, d. v. s. korn av diameter dver 0.6 mm. Fig. 2 visar 


gilacifluviala omrade ha hégre 


resultatet av en liknande undersékning fran Malingsbodalen, dir bas- 
mineralindex har en hégre stor- Bes. 
leksordning men ocksa syntes Index: 
variera regellést. Aven i detta : . 
fall finnes ett sadant samband. 
De utforda undersékningar- 
na visa tydligt, att grévre 
sediment fran ett och samma 


basmineralindex in de finare. 
De ge saledes ett gott stéd at 
den ovan framférda teorien 
om gronstenarnas resistens vid 
den mekaniska bearbetningen i 
isilvarna. De ge ocksa forkla- 
ringen till att rullstensgrus ofta 
visar sig ha en god mineralo- 
gisk sammansattning och i 
foljd diarav en fér skogsvaxten 
gynnsam beskaffenhet. I sédra_ 74—~—_»—_,_,_2_, 12 1 
Sverige finnas fall, dar skogs- >0;6 a's diane ter 
vaxten dr betydligt battre pa Fig. 2. Sambandet mellan basmineralindex och 
rullstensgrus at pa ae omgi- halten grévre emcee ener gaol fran Ma- 
vande moranmarkerna.~ Ocksa 

ar det ingalunda ovanligt, att pa rullstensasar finna verkliga kalk- 


- vaxter, Aven 1 sadana trakter, dir en inblandning av kalkstens- och 
_ skiffermaterial ar utesluten. 


De mineralogiska studierna i sandavlagringar 4 Hokensas och 1 évre 


; Lagadalen ha salunda gett god ledning for beddmande av en av de 


huvudfaktorer, som bestémma skogens véxt. Utom av den mineralo- 
giska faktorn paverkas denna 1 betydande grad, dels av markens fuk- 


 tighetstillstand, dels av dess mikrobiologiska tillstand, vilket senare ar 
_férknippat med den fortgdende omvandlingen av markens organiska 


bestandsdelar. Man kan saledes ej vinta sig, att den mineralogiska 
granskningen av en jordart ensam skall vara tillfyllest. Den har emel- 


‘lertid ett stort varde fér markbedémningen betr. sandiga jordarter, 


sarskilt i omraden, dar berggrunden bestar av graniter, gnejser, porfyrer 


och liknande bergarter, och dir grénstenar i olika frekvens upptrada. 


ee 
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En utférlig avhandling i imnet ar under tryckning i meddelanden fran 
Statens skogsférsdksanstalt. 


Med anledning av féredraget yttrade sig hrr Hormquist, HaLpEn, 
Geiser, A. Hégpom, TRoEDsson och foredraganden. 


Hr A. Norpstr6m héll ett av ljusbilder illustrerat foredrag om: 
Bergarternas magnetiskaegenskaperochdessas 
inflytande pa den magnetiska kartbilden. Kn 
uppsats i imnet torde komma att inflyta i Jernkontorets Annaler. 

Féredr. redogjorde i anledning av diskussionen efter Lektor MoLrns 
féredrag vid foregaende sammantride fér ett antal punkter, vilka 
torde vara av betydelse vid den geologiska tydningen av regionala 
magnetiska kartor. 

Det framhdélls, att de i detta sammanhang sarskilt betydelsefulla 
magnetiska egenskaperna hos bergarterna aro magnetiserbarhet (per- 
meabilitet, susceptibilitet) och naturlig remanent magnetism, vilka 
storheter hos bergarterna aro praktiskt taget oberoende av varandra. 
Magnetiserbarheten hos vissa mineral och bergarter demonstrerades 
med hjilp av sammanfattande tabeller dver hittills vunna resultat, 
varvid sirskild uppmarksamhet agnades KoENiGSBERGERS i ett flertal 
uppsatser i Beitrige zur angewandten Geophysik publicerade undersék- 
ningar. Av tabellerna framgick, att sedimentbergarterna ha den lagsta 
magnetiserbarheten, djupa eruptiv nagot hégre samt yt- och gang-— 
bergarterna den hégsta magnetiserbarheten, ehuru de olika bergarts-_ 
gruppernas varden gripa in i varandra. Det framhdélls vidare, att 
basiska bergarter i regel Aro mer magnetiserbara an sura, ehuru undan-— 
tagen fran denna regel aro manga. 

Den remanenta magnetismens stora inflytande pa kartbilden askad- | 
liggjordes genom tabeller och diagram varav framgick, att det pa det 
hela taget kanske ar nagot vanligare hos bergarter, att den remanenta 
magnetismen dominerar éver den inducerade (av magnetiserbarheten 
orsakade) magnetismen. Stark remanent magnetism férekommer hos 
unga bergarter (kvartar, tertiir etc.) samt hos yt- och gangbergarter. 
Diabasgangarna i Sverige ha i regel sin starka magnetism orsakad av 
remanensfenomen. 

Temperaturens och tryckets inflytande pa den remanenta magnetis- 
men relaterades, varefter ett antal exempel gavs fran magnetiska 
matningar, dar inflytandet av remanens direkt pavisats. 

Betraffande regionala anomalier tackande mycket stora arealer 
framhdélls, att det maste antagas, att de magnetiska egenskaperna ej 
kunna vara betingade av bergarternas petrografiska sammansittning 
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eller av avkylningsforhallanden vid bildandet utan maste hinfora sig 
till en senare regionaltektonisk foreteelse. 


< 


Slutlgen framholls vikten av att undersékningar betraffande vara 
bergarters magnetiserbarhet och naturliga remanenta magnetism bliva 


- utforda, innan vi ga allt for langt ifraga om hypotetiska tydningar av 


_ de manga intressanta geologiska foreteelser, som tyckas skymta bakom 


den nu publicerade forsta kartframstallningen av de magnetiska ano- 
4 malierna i Sverige. 


Med anledning av foredraget yttrade sig hrr GEIJER och ORTON. 


Vid det efter métet foljande samkvaémet visade hr von EcoKERMANN 


~ av honom tagna filmer fran Nordiska Naturforskaremétets exkursioner 


= 


i Finland i augusti 1936. 
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Geolognytt. 


Prof. H. W:son AHLMANN, som den 2/, i Kgl. Danske Geografiske Selskab 
i Képenhamn hdéll foredrag om »Tre isexpeditioner och deras resultat», fick 
dirvid avy kronprins Frederik, som ir sillskapets beskyddare, mottaga 
Hans Egede-medaljen. 


Fil. Dr Ertk Niusson har fran Lars Hiertas minnesfond erhallit 1,000 kz. 
for kvartirgeologiska undersdkningar inom Storbolmens omrade. 


Fran Bergrat Dr Gustav GOTzINGER, Wien, ordférande 1 organisations- 
kommittén for Internationella kvartirgeologiska associationens III:e kon- 
ferens, har underrittelse ingatt, att Mr W. B. Wricut, som enligt konferen- 
sens uttalade 6nskan undersékt méjligheterna for anordnande av associatio- 
nens IV:e konferens i Storbritannien 1939, meddelat, att detta icke later sig 
gora. 
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With 12 Plates, 1936... . 

Askiunp, B., Zur Kenntnis der ‘Jamtlindischen Ogyeiocarisschiefer- 
fauna. Mit yy aniin, NERY 5 SG oo b 


von Eriksdal in Schonen. 1936 . 

Lunpqvist, G., Sjéarnas transparens, farg och areal, Zusammenfassung: 
Transparenz, Farbe und Areal der Binnengewasser. 1936 . . . 
THoRSLUND, P., Siljansomradets brinnkalkstenar och kalkindustri. Med 

3 tavlor. 1936 stars 

Assarsson, G., Die Entstehungsbedingungen der hydratischen Verbindungen 
im System canoes Wh H2O (fliissig) und die ee der An- 
hydrokalziumaluminate. 1936 . . : 

Askuunp, B., Die Fauna in einem Geachiebe. aus der Trinucleusstufe 
in Jamtland. Mit 2 Tafeln. 1936. 

Macnusson, N. H., Berggrunden inom Kantorps " malmtrakt. Med « en 
tavla. Summary: The veined Gneisses of the Kantorp Ore district. 
1936 

ASKLUND, B., Frosins submoriina avlagringar. Prel. meddelande. " Resumee: 
Die submoranen Ablagerungen der Insel Frésén in Jamtland. 1936 

en a G., Upper Didymograptus shale in Scania. With 11 plates. 

GAVELIN, Sven, Auftreten und Paragenese der Antimonminerale in zwei 
Sulfidvorkommen im Skelleftefelde, Nordschweden. 1936 

Arsbok 31 (1937). 

Lunpevist, G., Sjésediment frin mellersta Norrland. Indalsilvens, Anger- 
manialvens och Umeilvens vattenomriden. Resumee: Binnenseesedi- 
mente aus dem mittleren Norrland. Die Fluss-systeme des Indals- 
alven, Angermandlyen und Umeilven. 1936 

LinnELt, T., Om tertiira vedrester av Sequoia-typ i nordéstra Skanes 
kyartirformation. Med 2 tavlor. Zusammenfassung: Tertiadre Holzreste 
von Sequoia-Typus als Geschiebe in Schonen gefunden. 1936 .. . 

Sauustrom, K. E., Jordskalv i Sverige 1931—1935. Med en karta. 
Resumee: Erdbeben in Schweden 1931—35. 1936. 


GEISER, PER, Norbergs berggrund och malmfyndigheter. Med 6 taylor. 
Summary: Geology and ore deposits of Norberg. 1936 . 
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Distribueras genom Generalstabens Litografiska Anstalt, Stockholm 1. 


Fil. Dr. NAIMA SAHLBOM 


Speciallaboratorium 


for 
‘Mineral-, Bergarts- och Vatten- 
analyser. 
Radioaktivitetsmatningar m. m. 


Telefon 1033 72 


‘Eriksbergsgatan 13 Stockholm 


BERGSINGENJOR 


FREDRIK 
MOGENSEN 


LUDVIKA Telefon 58 
Malmletning 
Gruvbrytning 
Anrikning 


GEOLOGIENS GRUNDER 
av professor Wilhelm Ramsay, 


3:e upplagan, omarbetad av P. Eskola, 
Bror Asklund, G. Troedsson, M. Sau- 
ramo m. fl. 2 delar. Med 529 illustra- 
tioner. 1931. 890 sid. Tv& praktiga 
volymer i stort oktavformat. Till salu i 
varje bokhandel. Haftad kr. 24: —, i tva 
klotband kr. 30: —, i tv& halvfranska 
Dandekres Os —— 


Vetenskapliga och Litteriira Verk A.-B. 
Stockholm 


| Harmed riktas en allvarlig uppmaning till férfattarna i Geol. For- 
‘eningens Férhandlingar att avlimna tydliga, slutgiltiga och val 
genomsedda samt helst maskinskrivna manuskript. 


 Sarskilt bor uppmirksamheten agnas 
kvens betraffande skrivningen av - 
och tekniska uttryck, samt at sti 


namn, 
lformernas riktiga betecknande 


at straingt genomférd konse- 
latiniserade ordformer 


(kursiv, sparrad, KAprraéner). Kursivstil anvandes blott fér latinska 


namn (ej for att understryka vikten av visst text 


innehall). Sparrad 


stil anvandes for att framhava vissa ord eller meningar i texten. 


Kapitaler anvindas for alla personnamn. 


ILI 


_spadrrning med 
KAPITALER 2° 
 kursiv > 


Konsekvens i forkortningar ar i hog grad énskvard. 


taljer kunna uppmarksammas: 


km dm m (antikva utan punkt). 


I manuskriptet utmarkes: 


Foljande de- 


dr (doktor), prof. (professor), hr (herr). 
Titel angives blott forsta gangen forfattare citeras, men upprepas 


ej] onddigtvis. 


~Korrekturlasning Aligger fort. 


v 


Red. 


Separat ay de i Geologiska Féreningens Férhandlingar 1928, H. 2 ingaende 
uppsatserna: 
Erik Granlund, WLandhojningen i Stockholmstrakten efter mianniskans in= 
vandring. Pris 0.75 kr. och 
Henr. Munthe, Drag ur den senglaciala utvecklingen ay Billingen—Falbygden 
med omnejd. Pris 1.50 kr. : 


kunna rekvireras hos Nordiska Bokhandeln, Stockholm, eller direkt fran Geo- 
logiska Féreningen, Stockholm 50. 


ee 


NE EEE 


Diamond Core Drilling 


Cement Grouting 


and 
Manufacturers of machinery 


Svenska Diamantbergborrnings 
Aktiebolaget 


Kungsgatan 44 
Stockholm C. 


Contractors 


GEOPHYSICAL PROSPECTING 
FOR. ORE AND OIL 


Location of New Base Metal Deposits and Auriferous 
Quartz Veins. 
Location and Investigation of Hidden Structures 


in Oil Fields. 
Determination of Depth to Bedrock 


Through Association with 


H. HEMMING & PARINERS, LONDON 
GEOLOGICAL RECONNAISSANCE 
FROM THE AIR. 


AKTIEBOLAGET ELEKTRISK MALMLETNING 


(The Electrical Prospecting Company) 
Kungsgatan 44, Stockholm, Sweden. 


Geologiska Foreningens i Stockholm Forhandlingar utkomma} 
med 4 haften Arligen. Prenumeration mottages genom Nordiska bok-. 
handeln, Stockholm. Genom samma bokhandel kan Aven i man av 
tillgang erhallas: 


Generalregister till Generalregister till 
Bd 1—31 & 20 kr. Ba 1—5 a8 kr. Ba 22—31 a 6 kr. 
BO ig a ON > 610 eae > 39-41 5 Glee 
Soop UO ee? > {1s eee > 4950 9 Gea 


Lésa haften av alla banden till pris beroende p& haftenas omfang. 

Medlemmar ay Foreningen erhalla genom skattmastaren de aldre banden av Férhand- 
lingarna och Generalregistret till halften av det ovan upptagna bokhandelspriset. lésa 
haften lamnas ej prisnedsittning. (Styrelsens beslut d. *¥/10 1922.) 


Geologiska Féreningens sekreterare, Statsgeolog R. Sandegren, traffas i Foreningens 


angelagenheter a Sveriges Geologiska Undersékning, tisd. och fred. kl. 11 f. m.—12 m. 
Tel. 319818 och 319819. Efter kl. 6 e. m. Tel. Djursholm 272. Efter 6verenskommelse 
per telefon kan sekreteraren aven traffas 4 Stockholms Hégskolas Geologiska Institut. 


Foreningens ordinarie méten aga rum férsta helgfria torsdag i m&naderna febru- 
ari, mars, april, maj, oktober, november och december. Dagen fér januarimétet bestammes 4 
decembersammankomsten. Anslag om féredragningslistan finnas minst 3 dagar fore sam- 
mantradet uppsatta p4 anslagstavlorna 4 féljande offentliga institutioner: Stockholms Hégskola, 
- Tekniska Hégskolan, Bergshégskolan, Jernkontoret, Sv. Geol. Undersékning, Statens Meteorologisk- 
Hydrografiska Anstalt, Statens Skogsférséksanstalt,eStatens Jirnvagars Geotekniska avd., Upsala 


Univ:s Geolog., Geogr., Paleont. och Vixtbiol. inst. samt Lunds Univ:s Geol. inst. 1 
Personlig kallelse till sammantridena utfardas p& dérom gjord framstdllning till 
sekreteraren. ri 


; 
Haftena utdelas sammantradesdagarna i januari, mars, maj och no- 
vember. 


Uppsatser, avsedda att inféras i Forhandlingarna, insaindas till Féreningens sekreterare, 
Sveriges Geologiska Undersékning, Stockholm 50. Atfdljande tavlor och figurer béra vara 
fullt fardiga till reproduktion, di de jamte uppsatsen sindas. ; 

I Forhandlingarna mi uppsatser — fdrutom p& skandinaviskt sprik — inféras p& om 
gelska, franska eller tyska; dock vare forfattare skyldig att i de fall di Styrelsen anser si 
dant énskvart bifoga en resumé pi skandinaviskt sprak. ; 

Direst korrektionskostnaderna fér inférd uppsats uppg& till mera an 16 kronor 


tryckark, vare forfattare skyldig att erligga det Sverskjutande beloppet, s&ivida det upp 
till minst 10 kr. pr uppsats. : ‘ 


Forfattare erhiller gratis 75 separat av inférda uppsatser. 
Referat honoreras silunda (Foren. beslut 7/12 1911): 


lista sidan eller del diray . .... . . efter 20 dre pr tryckrad. 
2:dra_ > J > ae hes Hijo tale ac lg ee? aL 


> > > 


3:dje > > > > step 2 ee. ee oO 
Féljande sidor honoreras icke. 


Anmilan om féredrag géres i god tid hos sekreteraren. 


Ledaméternas arsavgifter, vilka enligt § 7 av Foreningens stadgar skola vara inbetal 
senast den 1 mars, insindas till Féreningens skattmistare, Dr K. E. SAHISTROM Sverig' 
Geologiska Undersékning, Stockholm 50, till vilken Féreningens ledaméter aven -tord 
insinda uppgifterom andringar av adresser och titlar. Arsavgifter som ej aro inbetald 
den 1 mars, ar skattmastaren skyldig att oférdréjligen inkrava, : ah 

Arsavgiften utgér kr. 15: —, avgift sisom standig ledamot kr. 200:—. Ledamo 


som under en féljd av minst 20 Ar erlagt &rli¢ ledamotsaveift. k i andi 
mot en avgift av kr. 100:—. 2 ven “kon ‘Dive at ae 


> » > 


ee ras 


